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ABSTRACT 

Test fishing was conducted i n  Bristol Bay to  estimate salmon run timing and 
run s ize  into Bristol Bay and into Nushagak Bay, and t o  estimate escapements 
in four selected r ivers .  Tagging to  determine lag time between escapement 
t e s t  fishery and escapement counting towers was also conducted. Summary and 
data tables are  presented. 



FOREWORD 

The common o b j e c t i v e  i n  t e s t  f i s h i n g  f o r  B r i s t o l  Bay salmon i s  t o  es t ima te  
numbers o f  r e t u r n i n g  salmon (Oncorhynchus s p . )  b e f o r e  a c t u a l  counts become 
a v a i l a b l e .  There a r e  re fe rences  i n  t h e  f o l l o w i n g  s e c t i o n s  o f  t h i s  r e p o r t  
t o  management dec is ions .  These dec is ions ,  whether o r  n o t  t o  open o r  c l o s e  
a  f i s h e r y ,  depend on t h e  bes t  es t ima te  o f  t h e  numbers o f  f i s h  e n t e r i n g  and 
l e a v i n g  t h e  f i s h e r y .  The B r i s t o l  Bay salmon f i s h e r i e s  a r e  managed by r i v e r  
systems. F i s h i n g  i s  l i m i t e d  t o  t h e  mouths o f  t h e  r i v e r s .  Each r i v e r  has, 
a t  l e a s t  f o r  sockeye salmon (0 .  nerka) , an escapement goa l .  Management o f  
t h e  f i s h e r y  i s  then  d i r e c t e d  t o  a c h i e v i n g  escapement goa ls ,  w h i l e  a t  t h e  
same t i m e  t o  maximize c a t c h  o f  t h e  a v a i l a b l e  su rp lus .  A l though f i s h e r y  
c losu res  a r e  f r e q u e n t l y  necessary t o  achieve escapement goa ls ,  s h o r t  f i s h i n g  
p e r i o d s  a r e  used e a r l y  and throughout  t h e  season t o  spread t h e  c a t c h  over  
t h e  d u r a t i o n  o f  t h e  run.  Ac tua l  counts o f  escapement a re  n o t  a v a i l a b l e  
u n t i l  t h e  f i s h  swim u p r i v e r  i n  c l e a r  wa te r  where they  can be counted. I n  
t h e  same manner, es t ima tes  o f  r u n  s i z e  and, t h e r e f o r e ,  p o t e n t i a l  c a t c h  and 
escapement a r e  n o t  a v a i l a b l e  u n t i l  a f t e r  t h e  f a c t ,  when c a t c h  and escapement 
r e p o r t s  can be added toge the r .  Thus t e s t  f i s h i n g  i n  B r i s t o l  Bay i s  designed 
t o  es t ima te ,  before t h e  a c t u a l  numbers a r e  a v a i l a b l e ,  t h e  abundance o f :  ( 1  ) 
t o t a l  i n s h o r e  r u n  s i z e  as f rom t h e  P o r t  M o l l e r  O f f shore  l e s t  F i s h i n g  p r o j e c t ;  
( 2 )  d i s t r i c t  i nshore  r u n  s i z e  as f rom t h e  Nushagak Of fshore  Test  F i s h i n g  
p r o j e c t ;  and ( 3 )  escapement p a s t  t h e  commercial f i s h e r y  i n  t h e  v a r i o u s  
escapement t e s t  f i s h i n g  p r o j e c t s .  I n  t h e  pas t ,  escapement t e s t  f i s h e r i e s  
have been r e f e r r e d  t o  as i n s i d e  t e s t  f i s h i n g .  L ikewise,  d i s t r i c t  t e s t  f i s h -  
i n g  has been r e f e r r e d  t o  as o u t s i d e  t e s t  f i s h i n g .  Whi le most o f  these e s t i -  
mates a r e  based on h i s t o r i c a l  c a t c h  p e r  u n i t  o f  e f f o r t ,  t h e r e  a r e  some e s t i -  
mates based p r i m a r i l y  on mean weights ,  mean leng ths ,  and l a g  t imes.  There 
a r e  a l s o  re fe rences  i n  t h i s  r e p o r t  t o  b o t h  catchab i  li ty  and passage r a t e s .  
C a t c h a b i l i t y  r e f e r s  t o  e s t i m a t i n g  t h e  r e t u r n  o r  escapement p e r  index p o i n t  
f rom t h e  s i z e  o f  t h e  f i s h .  Passage r a t e  i s  another  term f o r  r e t u r n  o r  
escapement p e r  i ndex  p o i n t .  D a i l y  passage i s  t h e  passage r a t e  m u l t i p l i e d  
by t h e  d a i l y  index.  These methods as we11 as o t h e r  o b j e c t i v e s  s p e c i f i c  t o  
a  p a r t i c u l a r  p r o j e c t  w i l l  be discussed i n  t h e  i n d i v i d u a l  p r o j e c t  s e c t i o n s .  
T h i s  r e p o r t  i s  t h e  second i n  a  s e r i e s  o f  Technical  Data Reports i n  wh ich a l l  
B r i s t o l  Bay t e s t  f i s h i n g  r e p o r t s  a r e  combined i n t o  a  s i n g l e  r e p o r t .  
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INTRODUCTION 

Por t  Moller o f f s h o r e  t e s t  f i s h i n g  has been conducted i n  B r i s t o l  Bay r o u t i n e l y  
s i n c e  1967. While l o c a t i o n ,  t iming ,  and gear  s p e c i f i c a t i o n s  have become 
s tandard ized  only  s i n c e  1968, t h e  goal of t h e  program has always been t o  
preview t h e  salmon runs t o  B r i s t o l  Bay 5 t o  9 days p r i o r  t o  t h e i r  a r r i v a l  
inshore  (Mundy and Mathisen 1977).  S p e c i f i c  o b j e c t i v e s  of t h e  1980 Por t  
Moller p r o j e c t  were a s  fo l lows :  

1 )  Forecast  t h e  d a i l y  e n t r y  of sockeye (Oncorhynchus n e r k a ) ,  chum 
(0. keta), and pink salmon (0. gorbuscha) i n t o  B r i s t o l  Bay; 

2 )  Forecast  t iming and e n t r y  p a t t e r n s  of t h e s e  salmon runs t o  t h e  
inshore  a r e a s ;  

3 )  Forecast  t o t a l  sockeye salmon abundance using r e l a t i o n s h i p s  
between f i s h  s i z e  and t o t a l  run s i z e  a s  well  a s  e n t r y  p a t t e r n  
a n a l y s i s ,  and 

4) Obtain age ,  weight ,  and l eng th  d a t a  t o  monitor t h e  performance 
of t h e  pre-season sockeye salmon f o r e c a s t .  

H i s t o r i c  e s t i m a t e s  of sockeye salmon r e t u r n  per  index va lues  by t h e  Por t  
Mol l e r  t e s t  f i  shi  ng p r o j e c t  have been h i  ghly v a r i a b l e  (Meacham 1979).  Catch- 
a b i l i t y  based on f i s h  l eng th  o r  weight ,  however, can exp la in  more than 90% 
of t h i s  v a r i a b i l i t y .  Two r e t u r n  per  index va lues  based on l eng th  and weight  
were, t h e r e f o r e ,  used in  1980. These c a t c h a b i l i t y - a d j u s t e d  passage r a t e s  
a l s o  provided t h e  e a r l i e s t  e s t i m a t e s  o f  passage i n  1980. L a t e r ,  a s  d a i l y  
ca tch  and escapement f i g u r e s  become a v a i l a b l e ,  a c t u a l  r e t u r n  per  index va lues  
were computed. 

A t o t a l  sockeye salmon abundance e s t i m a t e  was generated from t h r e e  indepen- 
den t  methods. The e a r l i e s t  t o t a l  abundance e s t i m a t e  was generated from a 
f i s h  l eng th  t o  t o t a l  run s i z e  model a f t e r  3 t o  5 days of d a t a  c o l l e c t i o n  
(Huttunen 1979).  A second t o t a l  abundance e s t i m a t e  was based upon t h e  his- 
t o r i c  e n t r y  p a t t e r n  of sockeye salmon i n t o  B r i s t o l  Bay (Mundy and Mathisen 
1978).  The most r e l i a b l e ,  but  l e a s t  t imely e s t i m a t e  of t o t a l  run s i z e ,  was 
generated by summing a l l  of  t h e  a c t u a l  r e t u r n  per  index-adjusted d a i l y  passages 
throughout t h e  season. 



METHODS AND MATERIALS 

F igu re  1  shows t h e  l o c a t i o n  o f  t h e  o f f s h o r e  t e s t  f i s h i n g  i n  1980, which 
remained e s s e n t i a l l y  the  same as f o r  t h e  l a s t  12 years  (Randal l  1977). 
The f i s h i n g  schedule and gear t ype  a l s o  remained unchanged throughout  most 
o f  t h e  sockeye r u n :  f i s h i n g  200 f m  o f  g i l l n e t  f o r  about 1  hour each a t  5 
o r  6 ten-mi i n t e r v a l s .  Dur ing t h e  l a s t  7  days o f  t h e  p r o j e c t ,  however, 
100 f m  o f  p i n k  salmon g i l l n e t  (114 mm o r  4-1/2 i n c h  s t r e t c h  mesh) were 
f i s h e d  a t tached  t o  100 f m  o f  sockeye salmon g i l l n e t  (137 mm o r  5-3/8 i n c h  
s t r e t c h  mesh) a t  a l l  s t a t i o n s .  Th is  was done t o  i n t e r c e p t  p i n k  salmon des- 
t i n e d  f o r  B r i s t o l  Bay w h i l e  s t i l l  c o l l e c t i n g  data  on t h e  sockeye salmon 
m i g r a t i o n .  

The 22 meter F/V WALTER N was char te red  f o r  t h e  1980 t e s t  f i s h i n g  p r o j e c t .  
The 200 fni o f  n e t  were s e t  f rom and r e t r i e v e d  w i t h  a  h y d r a u l i c  r e e l  which 
r e q u i r e d  t h e  n e t  t o  be p icked  be fo re  i t  cou ld  be wound on t h e  drum. Th is  
created a  tendency f o r  t h e  se ts  w i t h  l a r g e  catches t o  be s l i g h t l y  l onger  i n  
t ime than se ts  w i t h  sma l le r  catches. The d i r e c t i o n  o f  each s e t  was p a r a l l e l  
t o  t h e  t r a n s e c t  l i n e  t o  avo id  ca tch  v a r i a b i l i t y  because o f  n e t  o r i e n t a t i o n .  

A l l  catches were expressed as " index"  p o i n t s  o r  f i s h  caught p e r  100 fan1 o f  
n e t  f i s h e d  per hour. I n d i c e s  f rom each s t a t i o n  f i s h e d  were then summed t o  
y i e l d  a  d a i l y  index.  These d a i l y  i n d i c e s  were m u l t i p l i e d  by two r e t u r n  per  
index values,  based on bo th  mean f i s h  l e n g t h  and weight ,  t o  produce two 
independent es t imates o f  da i  l y  passage (Tab1 e  1  ) . 
Both s i z e  t o  r e t u r n  p e r  index r e l a t i o n s h i p s  were i n  t h e  form o f  a  power curve 
as f o l l o w s :  

Mean l e n g t h  ad jus ted  r e t u r n  p e r  index:  

D a i l y  passage = aL b 

where a  = 1.347 X 10 56 

b  = -18.898 
L = D a i l y  mean l e n g t h  (mm) 

Mean we igh t  ad jus ted  r e t u r n  per  index 

D a i l y  passage = aW b  

where a  = 302481.85 
b  = -2.903 
W = D a i l y  mean weight  ( g )  

Mean leng ths  and weights  by s t a t i o n  were weighted by fathom-hours a c t u a l l y  
f i s h e d  t o  achieve d a i l y  means, as fathom-hour was t h e  two-dimensional sample 
u n i t  used. Ind ices  f rom s t a t i o n s  missed d u r i n g  t h e  f i s h i n g  schedule because 
o f  weather o r  mechanical breakdowns were l i n e a r l y  i n t e r p o l a t e d  from i n d i c e s  
from s t a t i o n s  f i s h e d  on bo th  s ides  o f  t h e  missed s t a t i o n  on t h e  t r a n s e c t  and 
from i n d i c e s  from t h e  missed s t a t i o n s  on t h e  samplinq day p r i o r  t o  and f o l l o w i n g  



Figure 1. Transect area fished during the Port Moller offshore g i l lne t  
t e s t  f i shery .  - 3- 



Table 1 .  Re la t ionsh ip  between average f o r k  l eng th  and weight of sockeye 
salmon cap tured  o f f s h o r e  o f  P o r t  Moller and inshore  r u n  s i z e  
and r e t u r n  per  index,  B r i s t o l  Bay, 1971-1980. 

DATE INSHORE R U N  RETURN P E R  INDEX LENGTH WEIGHT 
( m i l l i o n s )  ( thousands)  (mm) (kg)  

Power Curve y = ax b 

Inshore  run versus :  

Length r 2 = 0 . 8 5  a = 1.928 x lo4 92 b = -33.209 
Weight r2 = 0.55 a = 3.190 x 10 b = -7.458 

Return per index versus  : 

Length r2 = 0.61 7 4 a = 1.889 x lo3  b = -26.563 
Weight r 2 = 0 . 3 1  a = 1.845 x 10 b = -4.287 



the day of the missing data. All sockeye, chum and pink salmon caught were 
sampled for length, weight, and sex. Scale samples were also taken from 
sockeye and chum salmon. 

Climatological data were recorded during each s e t  including water surface 
temperatures, wind di rect i  on and velocity , t ide  stage,  a i r  temperature, and 
cloud cover. In addition, Loran coordinates were recorded for  each s ta t ion 
fished. 

RESULTS 

In 1980, 782 sockeye salmon were caught with the 5-318 inch gear. These 
catches generated to ta l  indices of 526.78, including interpolated values fo r  
missed f ishing.  Seasonal mean length and weight of sockeye salmon captured 
in the 137 mm mesh gear was 545 mm and 2.68 kg, respectively. 

I n i t i a l l y  two separate estimates of sockeye return per index point were 
determined from mean f i sh  length and weight. However, the estimate based 
on mean weight was not used because i t  appeared t o  underestimate the return 
per index. By 30 June i t  was apparent tha t  the estimate based on mean length 
was also shor t ,  being half of the estimate of return per index based on the 
actual inshore return (Figure 2 ) .  I t  therefore became necessary to rely 
ent i re ly  upon the actual inshore return per index point method of estimating 
daily passage ra tes .  The f inal  forecast  of to ta l  sockeye abundance based 
upon 108,962 inshore returns per index point was 57.4 mil l ion,  about 8% 
below the actual return of 62.28 million (Table 2 ) .  

The forecast  of to ta l  sockeye abundance based solely on the mean length of 
a l l  sockeye captured a t  Port Moller was 23.51 mill ion,  some 36.7 million 
below actual .  There were, however, some 1.35 million sockeye t h a t  did ar r ive  
in Bristol Bay which were smaller than the smallest f i sh  intercepted a t  Port 
Moller which meant the t e s t  f ishing mean length estimate was inflated.  This 
larger t e s t  f ishing mean length value then produced a deflated to ta l  run 
estimate. 

The forecast of to ta l  sockeye abundance based upon entry pattern analysis 
was 54.0 r ~ ~ i l l i o n ,  some 8 .4  million below the actual run s ize .  In addition, 
t h i s  entry pattern model suggested that  the r u n  timing was some 3 to  6 days 
l a t e r  than normal. This model , however, required two modifications to  
correctly identify 28 June as the mid point of the run a t  Port Moller and 
thereby provide a forecast  of run timing and magnitude. F i r s t ,  the average 
length of the run had t o  be adjusted by deleting the f i r s t  5 days of t e s t  
f ishing data. Second, the slope of the his tor ic  average cumulative r u n  had 
t o  be reduced to  more accurately r e f l e c t  the 1980 run. 

Peak sockeye catches a t  the Port Moller t e s t  f ishery occurred on 1 July 
(Appendix Tables 1 and 2 )  indicating a peak abundance inshore on 6 July 
based on a 5 day lag time between the two dates. The actual peak of abun- 
dance inshore was in f a c t  realized between 5-7 July. 



19  21 23 25 27 29 1 3 5 7 9 ? 1  1 5  17 19 21 
June Ju ly  

Figure 2 .  Comparison of est,imates o f  inshore sockeye salmon returns based on two 
treatments of Port Moller t e s t  f i s h  d a t a  with an estimate o f  acutal 
return by day ,  1980. 

- 6- 



Table 2 .  Daily summary of sockeye salmon catch and index, running mean 
weight and length,  and estimated cumulative passage a t  the 
Port Mol l e r  t e s t  f i she ry ,  1980. 

Running Mean Estimated2 
Date Sets  Catch Index1 Weight ( l b s )  Length (mn) Accum. Passage 

' Includes in te rpola ted  values f o r  missed f i sh ing  time. 
Passage i s  based on 108,962 inchore re turns  per index ca lcu la ted  
from accumulative inshore re turn  of 54,482,983 sockeye through 
7/15 and 500 accumulative Port  Moller index points  through 7/10 
with a lag of 5 days, 



The percent age c l a s s  composition of the r u n  a s  predicted from Port Moller 
was s i g n i f i c a n t l y  d i f f e r e n t  from t h a t  rea l ized  inshore. I t  i s  apparent 
from Table 3 t h a t  the  offshore t e s t  f i she ry  intercepted proport ionately 
fewer small two-ocean f i s h ,  f u r t h e r  supporting s i ze -ca t chab i l i t y  r e l a t i on -  
ships .  

Altogether,  417 chum salmon were caught with the 5-3/8 inch mesh generating 
276.42 index points .  The chum salmon t o t a l  r u n  fo recas t  based on the  his- 
t o r i c  average of 8,730 re turns  per index point  was 2.41 3 mi 11 ion ,  roughly 
5% l e s s  than the  actual  r u n  of 2.534 mi l l ion .  

Six pink salmon were captured with pink gear generating 6.34 index poin ts ,  
and one pink salmon was captured i n  the sockeye gear.  From commercial catch 
records i t  became apparent t h a t  t he  offshore t e s t  f i sh ing  a c t i v i t i e s  a t  Port 
Moller were suspended before the main body of the pink salmon r u n  a r r ived  
there.  The peak of abundance in  the  Nushagak D i s t r i c t  occurred on 29-30 
Ju ly ,  8 t o  9 days l a t e r  than the  average peak of 21 Ju ly .  These catch data  
lagged 6 t o  8 days (assuming 1 t o  3 days longer lag  time f o r  sockeye salmon) 
ind ica t ing  t h a t  cumulative da i ly  abundances a t  Port Moller were just approach- 
ing 6 t o  16% of the  t o t a l  run when the  pro jec t  was terminated, y ie ld ing  
20,941 t o  119,629 pink salmon inshore per index poin t ,  respec t ive ly .  While 
only s i x  pink salmon were captured, they were evenly d i s t r i bu ted  along the  
e n t i r e  length of the  t r ansec t  l i n e  (Table 4 )  suggesting an en t ry  pa t te rn  
s p a t i a l l y  s imi l a r  t o  t h a t  exhibi ted by sockeye en ter inq  the Bay. 
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Table 3 .  Pred ic ted  age c l a s s e s  from Por t  Moller sampling and a c t u a l  r e t u r n ,  
1 980. 

Age Class Actual Por t  Moll e r  

6 3 3 .5  4.7 ............................................................................ 
3- Ocean 2 5 . 2  41.7 

Table 4. Pink salmon ca tch  and index d a t a  c o l l e c t e d  i n  4-112 inch mesh g i l l -  
n e t s  dur ing o f f s h o r e  t e s t  f i s h i n g  a t  Por t  Moller,  1980. 

Date S e t  S t a t i o n  Catch Index 

7/08 1 2 1 1.111 

Total 6 6.340 
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APPENDIX TABLE 1. Sockeye salmon ca tch  ind i ces  by date and s ta t i on ,  Por t  Moller. 1980. 

STATION 

Date 1 2 3 4 5 6 7 8 9 10 11 12 13 To ta l  

6/07 0 - 0.48 - 0.49 - 0 - 1.89 0 - 2.86 
6/08 0 - 0 0.98 - - - - - - - 0.98 
6/09 - - - - - - - - - - - - - 
6/10 0 - 0.64 - 0 - - - - - - 0.64 
611 1 - - - - - - - - - - - - - 
6/12 0.99 - 4.09 - 2.38 - 0.46 .. 0 - - - 7.92 
6/13 - - - - 0.99 - 6.00 - 1.83 - 0 - 8.82 
6/14 - 0.49 - 0.51 - 2.44 - 0 - 0 - - - 3.44 
611 5 0 - 0 - 2.73 - 9.02 - 7.74 - 0 - - 19.49 
6/16 - 1.03 - 0 - 6.32 - 10.62 - 0.54 - - - 18.51 
611 7 0 - 3.72 - 3.42 - 8.00 - 3.10 - 0.45 - - 18.69 
6/18 - 0 - 4.10 - 2.14 - 12.10 - 7.24 - - - 25.58 
6/19 - - - - - - 6.71 - 12.28 - 1.58 - - 20.57 
6/20 - - - - - - - .. .. - - - - 
6/21 0 - 0 - 0.59 - 11.74 - - - - - 12.33 
6/22 - - - - - - - - - - - - - - 

- - - - -, - - - - - - - - 
I 

6/23 
---I 6/24 - .. - 7.43 - 3.30 - 0 - 0 - - - 
4 

10.73 - .. - - - 
I 6/25 2.72 - 2.35 - 0.57 3.58 1.41 0.48 11.11 

6/26 - 0 - 5.50 - 6.21 - 5.26 - 5.17 - - - 22.14 
6/27 1.41 - 2.59 - 4.07 - 14.36 - 3.44 - 0.54 - - 26.41 

0. ;7 
1.67 - 0.56 - 3.30 - 0.57 - 1.45 - - - 7.55 

6/29 - 3.27 - 10.16 - 7.06 - 2.24 - 0 - - 23.30 
6/30 0 - 6.61 - 6.19 - 5.45 - 1.02 - - - 19.27 
7/01 5.81 - 2.18 - 13.52 - 19.99 - 2.07 - 2.17 - - 45.24 
7/02 - - - - - - - - - - - - - - 
7/03 0.55 - 2.10 - 0.49 - 2.07 - 2.03 - 1.41 - - 8.65 
7/04 - 1.39 - 2.83 - 7.83 - 2.50 - 3.39 - - 17.14 
7/05 - - - - - - - - - - - - 
7/06 1.94 - 0.49 - 1.09 - 0 - 0 - - 3.52 
7/07 0 - 0.58 - 2.90 - 3.87 - 1.41 - 0.51 - - 9.27 
7/08 0 - 0 0.90 2.82 - - 1.85 - .. - 5.57 
7/09 0 - 0 - 7.16 - 4.29 - 3.83 - 0 - - 15.28 
7/10 - - - - - - - - - - - - - - 
711 1 - - - - - - - - - - - - - 
7/12 0 - 1.97 - 1.94 - 5.81 - 0 - - - 9.72 
7/13 0 - 1.09 - 0 - 0.86 - 1.82 0.98 - - 4.75 
7/14 - - - 0 - 1.15 - 0 - 0 - 0 1.15 
7/15 - - - - 0 - 0 - 0 - 1.15 0 1.15 

To ta l s  11.06 7.51 18.36 33.93 47.09 46.17 97.05 45.59 45.09 20.66 9.27 0 0 381.78 

Percent 2.9 2.0 4.8 8.9 12.4 12.2 25.6 12.0 11.4 5.4 2.4 0 0 100.0 



APPENDIX TABLE 2 .  Sockeye and chum salmon catch and index da ta  
co l l ec t ed  during the  Port  Moller offshore t e s t f i s h  
p ro j ec t ,  1980. 



APPENDIX TABLE 2 .  Sockeye and chum salmon c a t c h  and index d a t a  
c o l l e c t e d  dur ing  the P o r t  Mol ler  o f f s h o r e  t e s t f i s h  
p r o j e c t ,  1980 (Cont inued) .  



APPENDIX TABLE 2 .  Sockeye and chum salmon catch and index data 
c o l l e c t e d  du r i ng  the  P o r t  M o l l e r  o f f sho re  t e s t f i s h  
p r o j e c t ,  1980 (Cont inued).  



1980 NUSHAGAK BAY OFFSHORE TEST FISHING 

Benjamin W. Van Alen 
Alaska Department o f  F i s h  and Game 

D i v i s i o n  o f  Commercial F i s h e r i e s  
Anchorage, A1 as ka 

INTRODUCTION 

D i s t r i c t  t e s t  f i s h i n g  t o  es t ima te  r u n  s t r e n g t h  and d i s t r i b u t i o n  o f  sockeye 
salmon d u r i n g  c losed  f i s h i n g  per iods  has been conducted i n  Nushagak Bay 
s ince  1964. The d r i f t  l o c a t i o n s  and f i s h i n g  t imes were determined by a  
commercial f ishermen con t rac ted  t o  accomplish t h e  t e s t  f i s h i n g .  I n  1980, 
the  Nushagak Bay o f f s h o r e  t e s t  f i s h i n g  program was es tab l i shed .  Th is  new 
t e s t  f i s h e r y  was t o  o b t a i n  d a i l y  c a t c h  per  u n i t  e f f o r t  (CPUE) i n d i c e s  of 
t h e  number o f  sockeye, chum, and p i n k  salmon moving across a  t r a n s e c t  l i n e  
a long t h e  o u t e r  Nushagak D i s t r i c t  boundary ( F i g u r e  1). 

Long range o b j e c t i v e s  o f  t h i s  o f f s h o r e  t e s t  f i s h e r y  a re  t o  make in-season 
est imates o f  t h e  d a i l y  r u n  s i z e ,  t o t a l  r u n  s i ze ,  and e n t r y  p a t t e r n  o f  
sockeye, chum, and p i n k  salmon s tocks  r e t u r n i n g  t o  Nushagak Bay. Th is  
r e p o r t  summarizes t h e  t r a n s e c t  t e s t  f i s h  data  c o l l e c t e d  d u r i n g  1980. 

Normal p lans c a l l e d  f o r  f i s h i n g  o f  sockeye, chum, and p i n k  salmon a long 
t h e  o u t e r  d i s t r i c t  boundary. A mechanical breakdown o f  t h e  t e s t  f i s h  vessel  
l i m i t e d  sockeye and chum f i s h i n g  t o  t h e  i n s i d e  d i s t r i c t  boundary. Therefore, 
the  escapement model ing from d a i l y  r u n  s i z e  data  was l i m i t e d  t o  sockeye s a l -  
mon i n  Wood and Nushagak Rivers .  Sampling f o r  p i n k  salmon near t h e  o u t e r  
d i s t r i c t  boundary was accompl i shed  as planned. 

METHODS AND MATERIALS 

Sockeye and Chum Salmon 

F i s h i n g  f o r  sockeye and chum salmon was conducted a long  a  t r a n s e c t  between 
lower Kanakanak Beach and Grassy I s l a n d  from 29 June t o  15 August 1980 
(F igu re  1  ) .  Three s t a t i o n s ,  coded 111, 140, and 141, were f i s h e d  accord ing 
t o  the  g r i d  l a i d  o u t  i n  F igu re  1. The t r a n s e c t  was f i s h e d  f rom west t o  east  
w i t h  t h e  s t a t i o n  141 s e t  made approx imate ly  one-ha l f  hour be fo re  t h e  t ime of 
h i g h  t i d e ,  l i s t e d  i n  l o c a l  t i d e  books. Both t h e  Kanakanak Beach and Grassy 
I s l a n d  se ts  were made as c l o s e  t o  shore as poss ib le .  A l l  d r i f t s  were made 
w i t h  n e t  h e l d  as perpend icu la r  t o  shore as poss ib le .  

Sockeye salmon f i s h i n g  was done from bo th  an open s k i f f  and t h e  F/V ILIASKA, 
a  9.7 m g i l l n e t t e r .  The g i l l  ne ts  used had 137 mm (5-318 i n c h )  s t r e t c h e d  
mesh webbing and were 28 meshes deep. The n e t  m a t e r i a l  was m u l t i f i l a m e n t  
ny lon.  





The following information was recorded fo r  each d r i f t  and are  in Appendix 
Table 1 :  d r i f t  number (sequential through season), date,  location,  t ide  
stage,  fathoms of net ,  fishing times ( s t a r t  out ,  f u l l  ou t ,  s t a r t  i n ,  f u l l  
i n ) ,  catch by species,  wind velocity (knots) ,  wind direction (eight  com- 
pass points) ,  sea s t a t e ,  surface water temperature ( " C ) ,  and ambient l igh t .  
Fishing times were recorded in f rac t ions  of an hour. Sea s t a t e  was c lass i -  
f ied according to  the Beaufort Scale fo r  wind force (Chapman 1957). A l i gh t  
meter (Vivitar model 45) was used to  describe ambient l i gh t  conditions a t  
the time the net was s e t .  The ASA value on the l i gh t  meter was a rb i t r a r i l y  
s e t  to  100 which yielded EV readings from 0 (dark) to  18 (bright  sunlight) .  
Readings were taken w i t h  the opaque cover over the photocell and the l igh t  
meter held a t  eye level pointing up .  Fish length and sex were determined 
and a scale sample taken from a l l  sockeye salmon captured. Length and sex 
information wi 11 be presented in another report (Robertson, in preparation). 
Also i n  Appendix Table 2 are the number and to ta l  weight of sockeye salmon 
delivered each day. Standard C P U E  indices ( f i s h  per 100 fm hours) were cal-  
culated for  each d r i f t  from the standard formula used by a l l  Bristol Bay t e s t  
f i sher ies :  

100 X Catch 
Index = Net X Time 

Where: Catch = number of salmon caught (by species) 
Net = fathoms of g i l l ne t  fished 
Time = fishing time (hours) 
100 = constant t o  convert CPUE in to  catch per 100 fathom hours. 

Time = [ ( C  - B )  + ( B - A )  -k ( D - C ) ]  
2 

A = s t a r t  net out 
B = net f u l l  out 
C = s t a r t  net in 
D = net f u l l  in 

Pink Salmon 

Fishing for  pink salmon was conducted from 18 July t o  6 August along a tran- 
sect  between Nichols Hil ls  and Etolin Point Bluffs, approximately 1 mi seaward 
from the sockeye salmon fishing d i s t r i c t  outside boundary. Seven t e s t  f i sh  
s ta t ions  were established (Figure 1 ) .  Five o r  s ix  of these s ta t ions  made up  
a t ransect  with the exception of 6 August when only one s ta t ion was fished 
because of adverse weather. The transect  was fished from west to  e a s t ,  the 
f i r s t  s e t  was usually made approximately one-half hour following actual low 
t ide .  Since the Nushagak Bay t ide  table was fo r  Clarks Point, the correction 
of minus 22 minutes for  Protection Point was used. Thus, the f i r s t  s e t  was 
made approximately 8 minutes a f t e r  the time of low t ide  printed in the t ide  
book. Pink salmon fishing was conducted from the F/V ILIASKA. The pink sa l -  
mon gear used had 114 mm (4-1/2 inch) stretched mesh mu1 t if i lament nylon 
webbing and was 28 meshes deep. 



The same data was collected during the pink salmon sampling as was collected 
during the sockeye and chum salmon sampling with the addition of s a l i n i t y ,  
wave height,  water depth, and boat count. Sa l in i ty  was measured from a sur- 
face water sample with the aid of a hydrometer. A n  index of the number of 
commercial vessels f i sh ing in the v ic in i ty  of the pink salmon sampling tran- 
sec t  was made by counting a l l  g i l l n e t t e r s  v i s ib le  in a  360" radius a t  the 
s t a r t  of each d r i f t .  The qua l i t a t ive  observations of wind veloci ty ,  wind 
d i rec t ion ,  sea s t a t e ,  wave height,  and boat count were made up  by the same 
person throughout the season. A record was kept of the to ta l  weight of a l l  
pink salmon delivered each day. All the above data are  l i s t e d  in Appendix 
Tables 3 ,  4, and 5. Computations of the C P U E  indices fo r  each d r i f t  was 
the same as f o r  a l l  Bristol  Bay t e s t  f i she r i e s .  

RESULTS 

Sockeye and Chum Salmon 

During the sockeye and chum salmon sampling a to ta l  of 86 d r i f t s  were made a t  
the three t e s t  f i s h  s t a t ions .  Total catches of sockeye and chum salmon were 
1,827 and 349, respectively.  A da i ly  t e s t  f i s h  index fo r  sockeye salmon was 
calculated by summing together the mean dai ly indices from each s t a t ion  (Table 
1 ) .  

The regression of da i ly  sockeye salmon t e s t  f i s h  indices on dai ly  Wood and 
Nuyakuk River tower counts (Table 2) had the highest correlat ion coeff ic ient  
( R  = 0.73022) when Wood River tower and Nuyakuk River tower counts were lagged 
2 and 11 days, respectively (Table 3 ) .  The dai ly t e s t  f i s h  indices reflected 
the dai ly escapement t o  Wood River be t t e r  than t o  Nuyakuk River (Figure 2 ) .  

A post-season estimate of the accumulative dai ly escapement of sockeye salmon 
past the t e s t  f i s h  t ransect  was made by dividing the estimated accumulative 
escapement past  the  Wood (2-day l ag )  and Nuyakuk River (11-day l ag )  towers 
by the accumulated t e s t  f i s h  index (Table 4 ) .  Thus, 

59249y310 = 167.3 escapement index points.  31,380.2 

The post-season estimated escapement of sockeye salmon past the t e s t  f i s h  
transect  tended t o  be greater  than the  tower counts of escapement (Figure 3 ) .  
The regression of the dai ly t e s t  f i s h  estimated sockeye salmon escapement on 
the dai ly accumulative tower counts had a correlat ion coeff ic ient  of 0.943. 

The dai ly indices f o r  chum salmon peaked strongly on 1 July with small peaks 
on 11 and 14 July. The highest s ingle  index for  chum salmor; das 658.1 f i s h  
per 100 fm hours obtained a t  s t a t ion  111 on 29 June. 

Pink Salmon 

While f ishing fo r  pink salmon a to ta l  of 103 d r i f t s  was made. A t o t a l  of 
2,101 pink salmon was caught in the seven s t a t ions .  Peak t e s t  f i s h  indices 
occurred between 28 and 30 July (Table 5 ) .  Stat ions on the eas ts ide  of the 



Table 1. Sockeye salmon t e s t  f i s h  i n d i c e s  by date  and s t a t i o n ,  
Nushagak Bay, 1980. 

Kana kana k Mid-Channel Grassy I s .  
Date (141 140 11 1 T o t a l  

Est imated by t a k i n g  average o f  ad jacen t  days. 



Tab le  2. Sockeye salmon escapement counts a t  Wood and Nuyakuk 
R i ve r  towers, 1980. 

Date 
Da i 1 y Wood R i  ver D a i l y  Nuyakuk R i ve r  
Tower Counts Tower Counts 



Table 3 .  Regression o f  d a i l y  sockeye salmon t e s t  f i s h  index 
on d a i l y  Wood and Nuyakuk R i v e r  sockeye salmon 
tower counts, 1980. 

Lag Time (days) 
Wood R i v e r  Nuyakuk R i v e r  C o r r e l a t i o n  C o e f f i c i e n t  





Tab1 e 4 . Sockeye salmon escapement i n t o  Wood and Nuyakuk R ivers  as 
est imated by t he  Nushagak Bay t e s t  f i s h e r y ,  1980. 

Est imated Est imated 
Es ca pmen t Escapement 

Accum . pas t  pas t  
Oa t e  Index Tes t  F ishery1  Towers Accuracy 

Est imated escapement pas t  t e s t  f i s h e r y  = (accum. t e s t  f i s h  index 
on day n)  X (numbers of spawners/index p o i n t ) .  
ES t imated  escapement pas t  tower = (accum. escapement pas t  Wood 
R i ve r  tower on day n + 2) + (accum. escapement pas t  Nuyakuk R i ve r  
tower on day n + 11).  
Accuracy = est imated escapement pas t  t e s t  f i she ry /es t ima ted  
escapement pas t  towers. 



X-X Est imated r s c ~ p e m e n t  x i s t  towerr .--,,-. Estimated escapement past  :e5 t  f i s h  
transect 

29 3d 1 2 3 b $ 6' 7 d 16 i t  12 13 1'4 if 
June July 

Oate 

Figure 3.  Comparison of the estimated sockeye salmon escapement past t he  
Nushagak Bay t e s t  f i s h  t ransect  with the estimated sockeye 
salmon escapement past Wood and Nuyakuk River towers. 



Table  5. P i n k  salmon t e s t  f i s h  i n d i c e s  by date  and s t a t i o n ,  Nushagak 
Bay, 1980. 

Date 
S t a t i o n  

551 542 541 531 52 1  51 1  Tota 1  

T o t a l s  295.0 

Percent  4.93 

I n t e r p o l a t e d  by t a k i n g  average o f  ad jacen t  d r i f t s .  
2 I n t e r p o l a t e d  by t a k i n g  average o f  811 t o t a l  index and 814 t o t a l  index.  



t r ansec t  f requently had the  highest indices .  A da i ly  t e s t  f i s h  index f o r  
pink salmon was calculated by summing together  the mean da i ly  indices from 
each s t a t i o n .  

There was a negative cor re la t ion  ( r  = -0.566, n = 19, p = .05) between the  
pink salmon t e s t  f i s h  indices  and the  indices of the  number of boats along 
the t e s t  f i s h  t r ansec t .  Competition f o r  f i s h  between our net and the nets  
of conlmercial fishermen apparently occurs,  thus ,  our t e s t  f i s h  indices do 
not accurately r e f l e c t  the abundance of pink salmon returning t o  Nushagak 
Bay. To improve the  accuracy of our t e s t  f i s h  index t o  pink salmon abundance 
r e l a t ionsh ip ,  the l i n e a r  e f f e c t  of commercial f i sh ing  pressure (boat index) 
was removed from our t e s t  f i s h  indices with the aid of pa r t i a l  cor re la t ion  
analysis  (Frane 1977). The t e s t  f i s h  indices were adjusted t o  be uncorrelated 
with the  boat indices by taking the  d i f fe rence  between the  actual t e s t  f i s h  
index and i t s  value a s  predicted by the  boat indices (Table 6 ) .  For conven- 
ience these residual  values were s e t  t o  be pos i t ive  numbers by adding the 
value of the smallest  residual t o  each one. These adjusted residual values,  
termed R-index, a r e  uncorrelated with the  number of boats f i sh ing  along the 
t e s t  f i s h  t r ansec t  and more accurately r e f l e c t s  the  da i ly  abundance of pink 
salmon moving accross the  t r ansec t .  

The regression of da i ly  pink salmon t e s t  f i s h  indices on the da i ly  commercial 
Nushagak D i s t r i c t  catch plus the  da i ly  Nuyakuk River tower counts (Table 7 )  
i . e . ,  da i ly  abundance, had the highest cor re la t ion  coe f f i c i en t  when the  catch 
was lagged 1 day and the  tower counts lagged 6 t o  8 days (Table 8 ) .  

A post-season est imate of the actual accumulative pink salmon abundance by 
day was made using the method s imi l a r  t o  t h a t  described f o r  sockeye salmon 
e a r l i e r .  The accumulative pink salmon t e s t  f i s h  index on the  l a s t  day of 
t e s t  f i sh ing  was divided i n t o  the  sum of catch (1-day l ag )  plus Nuyakuk tower 
counts (7-day l a g ) .  Thus, 

3y894y273 = 652.5913 pink abundance/index points 5.967.4 

Post-season est imates  of the  da i ly  abundance of pink salmon crossing the 
t r ansec t  a r e  then made by multiplying t h i s  abundancelindex point constant 
by the  accumulative t e s t  f i s h  index on each day (Table 9 ) .  

The regression of t he  accumulative abundance of pink salmon estimated post- 
season by the  t e s t  f i s h  pro jec t  on the  accumulative commercial catch plus 
accumulative tower counts had a cor re la t ion  coe f f i c i en t  of 0.995 (Figure 4 ) .  
The estimated number of pink salmon moving across the  t e s t  f i s h  t r ansec t  each 
day closely followed the  actual r u n  as  estimated by catch plus Nuyakuk River 
tower counts (Figure 5 ) .  



Table 6. D a i l y  p i n k  index res i dua l s  f rom p a r t i a l  c o r r e l a t i o n  ana lys is  
o f  d a i l y  p i nk  salmon t e s t  f i s h  ind ices ,  d a i l y  p i n k  salmon 
abundance and boat  i nd i ces  w i t h  new R-Index, Nushagak o f f shore  
t e s t  f i s h i n g ,  1980. 

Residual o f  Index Adjusted Residual 
D a i l y  P ink  D a i l y  Boat w i t h  L inear  E f f e c t  o f  P ink Index 

Date Index Index o f  Boats Removed l (R-Index) 

D i f f e rence  between d a i l y p i n k  i n d i c e s a n d  p i n k  i nd i ces  p red i c t ed  from 
d a i l y  boat  i nd i ces .  

2 Residual  values ad jus ted  t o  p o s i t i v e  numbers by adding the  va lue o f  

3 
the  sma l les t  r e s i d u a l  (-316.4) t o  each one. 
Est imated. 
H a l f  t he  ac tua l  boat  index s ince  near l y  a l l  boats were f i s h i n g  
shoreward of  t h e  t e s t  f i s h  t ransec t .  



Table 7 .  Daily Nushagak D i s t r i c t  commercial c a t c h  a n d  Nuyakuk River tower 
counts  of pink salmon, 1980. 

Daily Nushagak Daily Nuyakuk 
Date d i s t r i c t  c a t c h  tower counts  



Table 8. Regression o f  d a i l y  and accumulat ive  p i n k  salmon R-Index 
on d a i l y  and accumulat ive Nushagak D i s t r i c t  commercial 
ca tch p l u s  Nuyakuk R i v e r  tower counts, 1980. 

Lag Time (days) 
Catch Tower 

C o r r e l a t i o n  C o e f f i c i e n t  
D a i l y  Accumulat ive 



Table  9. D a i l y  p i n k  salmon r u n  i n t o  Nushagak Bay as es t ima ted  pos t -  
season b y  t h e  Nushagak Bay t e s t  f i s h e r y ,  1980. 

Accum . Est imated A c t u a l  
Date 

3 
R-Index Abundance Abundance Accuracy 

Est imated abundance = (accum. t e s t  f i s h  index on day n )  X (652.59 
abundance/i ndex p o i  n t )  . 
A c t u a l  abundance = (accum. Nushagak d i s t r i c t  c a t c h  on day n + 1 )  + 
(accum. Nuyakuk R i v e r  tower  counts on day n + 7 ) .  
Accuracy = e s t i m a t e d  abundance/actual abundance. 



Estimated Abundance (Thousands) 

Figure 4 .  Comparison of t h e  t e s t  f i s h  abundance per  index p o i n t  e s t i m a t e s  
o f  Nushagak Bay pink salmon r e t u r n  w i t h  t h e  es t imated  a c t u a l  
( c a t c h  + Nuyakuk tower coun ts )  pink salmon r e t u r n ,  1980. 
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Figure 5 .  Comparison of  t he  es t imated ac tua l  ( c a t ch  + Nuyakuk tower) d a i l y  
r e t u rn  with  t he  t e s t  f i s h  e s t ima t e s  of d a i l y  r e t u rn  f o r  Nushagak 
Bay pink salmon, 1980. 
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Appendix Table 1. Catch, index, and climatological data co l lec ted  
during the  Nushagak Bay sockeve and chum salmon 
offshore tes t  f i s h  p ro j ec t ,  1980. 

T'  
1 W~nd IJind2 sea3 Uater 

Set Sta 11 FatR Tine Fishing Sockeye Chun Vel. D r .  State Teap ~ 1 ~ h t ~  
Date No. Ha. s. Net Set Tine Catch Index Catch Index (Knots) (Coded) (Coded) ( C e n t . )  (Coded) 
--------------------------------------------------&-----------e----------------------------------- 

6/29 3 1 4 1  2 50 446 0.560 0 0. 0 0. 2 4 1 1 1  12 
6/29 4 140 3 50 526 0.537 0 0. 0 0. 2 4 1 1 1  1 4  
6 /29 S 1 1 1  3 50 607 0.531 0 0. 0 0 .  6 4 2 1 1  1 4  
6 /29 6 141 5 100 1500 0.383 b 10.3 1 1.7 10 4 3 12 16 
6 / 2 9  7 140 b 100 1600 0.583 1 1.7 0 0.  10 4 3 12 16 
6/29 8 1 1 1  7 50 1656 0.076 2 2 6 5 9 4 3 . 5  25 658.1 10 4 3 12 16 
6/30 9 141 1 1 0 0  503 0.577 1 1.7 0 0. 3 4 1 11 13 
6/30 10 140 2 100 546 0.593 t 1.7 0 0. 3 4 1 12 13 '  
6 /30 1 1  1 1 1  3 SO 634 0.538 25 89.5 6 21.5 3 4 '1 12 14 
6/30 1 2 1 4 1  6 1 0 0  1702 0.668 20 29.9 9 13.5 10 4 4 12 15 
6/30 13 140 7 100 1803 0.176 48 272.1 61 345.8 10 4 3 12 15 
6/30 1 4  111 7 25 1929 0.078 111 5638.0 0 0. 10 4 3 12 14 
?/  1 19 140 5 50 1550 0.318 16 100.6 55 345.9 10 5 3 1 1  1 4  
71 1 20 111 5 25 1658 0.038 18012342.9 5 342.9 10 5 2 1 1  1 4  
7 1 2  21 1 4 1  1 50 643 0.132 b l  922.7 4 60.5 20 4 3 10 10 
71 2 22 1 1 1  1 50 920 0.043 43 1997.4 3 139.3 20 4 3 1 1  10 
7 /  2 23 1 4 1  5 50 1742 0.332 18 65.2 6 21.7 15 3 3 1 1  1 4  
7/ 2 24 140 5 50 1822 0.579 19 65.7 23 79.5 13 3 3 1 1  14  
71 2 25 1 1 1  6 50 1914 0.044 146 6632.2 2 90.8 20 3 3 1 1  14 
7 /  3 26 1 1 1  f 25 657 0.540 24 177.9 0 0. 16 5 4 1 1  13 
7 1 3  27 140 2 50 743 0.550 4 14.5 I 3.6 16 5 4 1 1  13 
f / 3  28 14t 2 50 825 0.648 89 274.7 0 0. 10 5 2 1 1  13 
7 1 3  2 9 1 4 1  5 50 1859 0.296 44 297.9 1 6.8 10 5 2 1 1  13 
7 1  3 SO 1 1 1  6 25 1 9 2 6  0.333 15 180.0 3 36.0 10 5 2 i 1 13 
7 /  4 31 1 4 1  5 50 1918 0.598 32 107.0 4 13.4 7 S 2 1 1  13 
71 4 32 140 5 50 2011 0.578 IS 51 .? 1 3.5 7 5 2 I t  13 
7 1 4  33 1 1 1  6 SO 2054 0.507 93 S11.S 4 26.1 7 5 2 1 1  ' J 

7 1  5 34 1 4 1  5 50 1956 0.492 B 32.5 0 0 .  15  4 3 1 1  + J  
7/ J 35 140 5 50 2038 0.449 5 22,3 0 0.  15 4 4 1 1  12 
71 5 36 1 1 1  6 SO 2117 0.483 4 lb.5 0 0. t 5  4 4 I t  1 2  
7 1 6  3 7 1 4 1 6  50 2916 0.531 67 252.2 2 7.5 6 4 2 11 12 
7/  6 38 140 b 50 2203 0.509 I 3.9 0 0. 6 4 2 11 10 
7 / 8  3 3 1 1 1 6  50 2245 0.101 8 3 1 6 3 7 . 3  5 0. 6 4 2 I 1  9 
71 7 40 141 1 50 936 0.295 26 176.2 4 27.1 6 4 2 10 14 
71 7 4 1  140 1 50 j028 Q.510  ? 7 . 5  0 0. 3 4 2 1 t 14 
7 / 7  4 2 l l l 2  50 1105 0 . 0 9 6  561466 .2  0 0 .  3 5 2 11 1 4  
7 1 7  4 3 1 4 1 5  50 2339 0 . 2 3 5  40 140.8 0 0. 10 4 3 TO 0 
7 1 7  4 4 1 4 0 6  50 42 0.501 5 20.0 1 4 . 0  10 4 3 i 1 0 
7 1  8 45 1 1 1  1 50 1011 0.081 48 1191.7 0 0.  5 5 7, I t  15 
7 1  8 4h 1 4 1  1 50 1051 0.212 25 233.3 1 9.4 6 5 2 10 15 
-----------_----------------------------*------------------------------------------------- 

-Continued- 
1 .  Tide Stage= 0-low l o u ,  I- lou f l o o d ,  2-high high,  3-hlgh ebb, 4-hrgh l o u ,  9-high f l o o d ,  

6-lou h lgh ,  7-bow ebb .  
2. Ulnd U i r e c t l o n =  0 -9or th ,  1-Martheast, ?-East ,  3-Southeast ,  4-South, 5-Southuest, 

6-Uest, 7-Northuest. 
3. Sea S t a t e =  0-caln t o  &-rough. 
4. L ~ p h t n e s s =  0-dark t o  18-bright sunilght. - 34- 



Appendix Table 1. Catch, index, and c l i m a t o l o g i c a l  data c o l l e c t e d  
du r i ng  t he  Nushagak Bay sockeye and chum salmon 
o f f s h o r e  t e s t  f i s h  p r o j e c t ,  1980 (cont inued) .  

T'  
1 Uind u i n d 2  sea3 Uater 

Set Sta  d F a t h  Time Fishlng Sockeye ChUrk Vel. Oir. State 1e.p i l p h t 4  
Date Ho. No. e Net s e t  Tine Catch  Index Catch Index (Knots)  (Coded)  (Coded)  (Cent.) ( C o d e d )  ------------------------------------------------------------------------------------------------ 
7 1 8  4 7 1 4 0 2  SO 1116 0.311 1 3.9 0 0. 6 5 2 10 11 
7 /  9 48 141 1 50 27 0.524 1 3.7 0 0. 6 4 2 10 0 
? / ?  4 9 1 4 0 2  50 I09 0.533 1 3.7 2 7.3 6 5 2 10 0 
7 / 9  50 111 3 SO 152 0.315 6 0 .  1 3.9 1 0  5 3 10 0 
7 /  9 51 141 9 50 1044 0.542 1 3.7 2 7;4 3 4 1 10 14 
7 /  9 ,52 140 S 50 1128 0.518 1 3.9 0 0. 3 3 1 10 14 
7 /  9 53  1 1 1  6 50 1221 0.078 7 4  1902.9 0 0. 6 3 2 10 14 
7 /10  5 4 1 4 1  1 50 33 0.460 3 21.7 0 0. 3 3 1 10 0 
7 / 1 0  53 140 t SO 113 0.527 0 0. 0 0. 6 1 2 10 0 
7/10 56 1 1 1  2 SO 203 0.473 1 4.2 0 0. 6 1 2 10 0 
7/10 57 141 S 30 1110 0.492 5 20.3 4 16.2 16 1 3 10 14 
7 / 1 0  58 140 5 50 1150 0.348 2 7 . 3  1 3.6 10 1 3 10 14 
7 /10  59  1 1 1  S SO 1239 0.512 0 0. 1 3.9 1 0  1 3 10 14 
7/11 60 141 1 50 105 0.496 4 16.1 13  92.4 1 0  5 3 10 0 
7/11 6 1  140 1 50 214 6.541 7 2 5 . 9  6 22.2 1 0  S 3 i 3 0 
7/11 62 1 1 1  2 50 309 0.581 90 34.4 1 3.4 10 5 3 10 0 
7/11 63 141 5 30 1219 0.458 2 8.7 13 56.7 1 0  3 2 10 0 
7/11 6 4 1 4 0 s  50 1300 0.469 22 93.7 6 23.6 1 0  3 3 10 14 
7/11 6 5 1 1 1 S  50 1348 0.128 31 482.6 5 77.8 10 3 2 10 14 
7/12 66 141 1 SO 209 0.487 4 16.4 16 65.6 1 0  2 2 1 1  0 
7 / 1 2  6 7 1 4 0 1  58 258 0.539 14 52.3 1 1  41.1 10 - 7 2 1 1  0 
7 / 1 2  68 111 2 50 350 0.459 S 21.3 1 4.3 1 0  2 2 12 0 
7/12  69 141 S 50 9325 0.449 1 4.3 1 1.5 6 3 1 11 15 
7 /12  70 140 3 30 140% 0.396 1 3.4 0 0 .  6 3 1 11 1 4  
7 / 1 2  71 I 1 1  6 58 ;958 0.323 12 45.9 0 0. 6 3 1 12 14 
7 / 1 3  72 141 I 50 243 0.499 0 0. 1 4.9 3 3 I 1 1  0 
7 / 1 3  73 140 1 50 323 0.429 0 0. 0 0. 3 3 1 1 1  0 
7 /13  74 111 2 50 410  0.526 0 0. 0 0. 3 3 1 12 5 
7 / 1 3  75 1 4 1  5 50 1437 0.525 0 0. 0 0. 6 3 2 12 16 
7 / 1 3  7 6 1 4 0 5  50 1515 0.483 0 0. 0 0. 6 ? 3 - 12 16 
7 / 1 3  77 1 1 1  6 50 1557 0.502 3 11.9 0 0. 6 3 2 1 2  15 
7/14 78 141 1 SO 350 0.305 0 0. 1 4.0 0 4 3 12 1 
7 / 1 4  79 140 1 SO 432 0.510 2 7.8 10 39.2 1 0  4 3 12 8 
7 /19  80 1 1 1  2 50 523 0.489 3 12.3 8 32.9 1 0  4 3 12 1 1  
7/14 81 1 4 1  5 50 1537 0.527 1 3.8 2 7.6 16 4 3 12 14 
I 8 2  140 5 50 1618 0.526 0 0. 2 7 .6  16 4 3 1 1  12 
7/14 93 1 1 1  6 50 1703 0.511 5 19.6 18 70.4 16 4 4 12 b 
7/15 94 1-41 1 50 429 0.535 0 0. 0 0 .  3 4 1 1 2  3 
7 / 1 5  35 140 1 50 910 0.521 Q 0. 1 3.8 3 4 1 12 S 
1 86 1 1 1  2 90 537 0.535 0 0.  0 0. 3 4 1 1 2  -----------_-_---------------------------------------------------------------------------- 13 

-Continued- 
!. Tlde Stage= 0 - l a w  ! o w ,  1-luu f l o o d ,  2-high hxgh, 3-high e b b ,  4-high low, 5-h13h f l o o d ,  

6-lou h i g h ,  ?- lou ebb .  
2. Uind D i r e c t ~ o n ~  0-Hcrth, 1-Hor theas t ,  2-East ,  3-Southeast ,  4-South, 5-Southuest, 

6-Uest, 7-Hortbuost. 
3. Sea S t a t e *  0-calfl t o  6-rough.  
4 .  L ~ g h t n e s s =  0-dark t o  18-bright sunll3ht. -35- 



Appendix Table 2.  The number, t o t a l  weight ,  andmean weight  o f  sockeye 
salmon caught and d e l i v e r e d  d u r i n g  t h e  sockeye 
salmon t e s t  f i s h e r y ,  Nushagak Bay, 1980. 

T o t a l  
Date Number Weight (kg)  Mean Weight ( kg )  

T o t a l  1,701 4,827.3 2.84 

1 Weight was taken from t h e  commercial ha rves t  f i s h  t i c k e t s .  



Append ix  Table 3. 

T '  
i 

Set  Sta  d Fath  T l ~ e  
Date #a.  No. e Wet S e t  
------------*----------- 

7 / 1 8  1 Sbl 1 100 1433 
8 ? 551 1 100 1534 
7 /18  3 5 4 1  1 1 0 0  1446 
7/78 4 531 1 100 1804 
7 / 1 8  5 511 1 1 0 0  1921 
7/19 6 561 1 100 1533 
7 /19  7 5 3 1  1 1 0 0  1653 
7 /18  8 541 1 1 0 0  1809 
7 / 1 9  9 539 1 100' 1919 
7/19 10 511 1 1 0 0  2017 
7 /20  1 1  561 1 100 1551 
7 /20  12 551 1 t o0  1658 
7/20 13 541 1 100 1741 
7 /20  14 531 1 100 1850 
7/20 19 51 1 1 100 2000 
7/21 16 J5I 1 I00 1640 
7/21 17  542 1 180 1730 
7/21 18 541 1 100 t818 
7/21 1 9  532 1 100 1913 
7/21 20 531 1 1 O Q  2005 
7/21 21 51 1 1 100 2102 
7 /22  22 591 5 100 445 
7 /22  23 541 5 100 557 
2 /22  24 532 5 180 651 
7/22 25 531 5 106 731 
7 /22  24 51 t 5 100 845 
7/22 27 551 1 100 I 7 1 2  
7 / 2 2  28 541 1 100 1812  
7 / 2 2  29 532 1 100 1858 
7/22 30 531 I 180 1945 
7 / 2 2  31 511 1 100 2056 
7/23 32 551 5 100 547 
7 / 2 3  33 541 5 100 701 
? /23  34 532 5 100 800 
7 / 2 3  35 531 5 100 BJO 
7 / 2 5  36 511 5 100 848 
? /24  37 551 5 106 848 
7 /24  38 542 5 100 946  
7/24 39 5 4 1  5 100 854 
7 / 2 &  40 532 5 100 955 
7/24 4 1  531 5 100 1053 
7/24 42 511 5 180 1153 
7 /25  43 351 9 t 50 722 
7 /25  44 542 5 100 825 

Catch, index, and cl imatological data collected 
during the Nushagak Bay pink salmon offshore 
t e s t  f i sh  project ,  1980.. 

Uind ulnd2 sea3 Uater 
Fishing Vel. Dir. S t a t e  Terrp ~ i ~ h t ~  S a l i n i t '  
Tine Catch Index (Knots )  (Coded) (Coded) (Cent,) (Coded) ( p p t )  

-----------=--------------------------------------------------------- 

0.573 0 0. 6 7 1 1 4  15 1 7 . 3  
0.601 18 30.0 3 7 1 14 15 15.6 
0.634 21 33.1 3 5 1 1 4  15 15.7 
0.574 23 40.1 3 5 1 14 15 22.1 
0.541 8 14.8 3 5 1 1 4  1 4  23.4 
0.609 0 0. 3 5 1 14 16 13.3 
0.530 0 0 .  6 J 2 14 16 13.2 C 

6.555 22 39.6 10 5 3 13 15 22.9 
0.497 44 88.5 16 5 4 1 4  1 4  23.1 
0 .478  13 27.1 16 5 4 1 4  13 20.4 
0.544 1 1.8 3 3 1 1 7  1 5  13.5 
0.496 0 0. 6 4 3 15 14 12.2 
0.440 0 0. 6 4 3 1 4  14 12.0 
0.510 50 88.0 6 4 3 '1 4 13  21.7 
0.510 45 88.2 4 4 3 14 13  24.3 
0.492 4 8.1 3 3 1 16 15 11.9 
0,497 7 14.7 3 3 1 15 15 16.2 
0,512 14 27.3  3 3 1 15 15 18.2  
0.494 11 22.3 3 3 1 14 13 20.5 
0.465 20 43.0 3 3 1 13 14 23.0 
0.554 1 1.8 3 3 I 15 14 22.0 
0.576 3 5.2 10 4 3 14 5 12.0 
0.565 6 10.6 6 4 2 14 12 1 8 . 0  
0.544 2 3.7 6 4 2 1 4  13  23.1 
0 . 5 9 4  1 1.7 3 4 1 1 4  13 20.4 
0.586 6 10.2' 3 4 1 1 4  1 4  23.1 
6.488 9 18-4  10 5 3 15 14 14.1 
0.524 10 19.1 10 5 3 15 14 1 7 . 7  
0.547 15 27.4 10 5 3 T S 15 20.8 
0.641 23 35.9 10  5 3 15 1 4  18.3 
0.604 12 19.9 10 0 3 15 8 20.8 
0.581 16 2 7 . 5  3 7 1 15 8 12.8 
0.528 t 1.9 3 ? 1 14  14 1 8 . 7  
0.529 6 11.3 3 7 1 14 14 20.1 
0.682 25 36 .7  3 7 1 1 4  17 24.6 
0.546 18 33.0 3 7 1 14 17 23.3  
0.591 3 5 . 1  6 7 2 16 16 10.7 
0.691 6 8.7 6 7 2 16 16 14.9  
0.581 19 32.7 10 7 3 16 17 17.0 
0. BOO 7 11.7 10 f 3 16 17 20.9 
0.589 9 15.3 10 7  3 1 6  17 23.5 
0.529 3 5.7 10 7  3 15 17 23.3 
0.585 2 3.4 4 7 2 17 14 10.3 
0.600 7  1 1 . 1  3 3 2 14 17 14.1 

-Continued- 
1. Tide Stage=  0 - lou  l o w ,  i- lou f l ood ,  2-hlgh high, 3-high ebb, 4-high lou, 5-hlgh flood, 

6-low high, 7- Ism ebb .  
2. Uind  D l r e e t ~ a n =  0-?4orth, 1 -Nor theas t ,  2-East ,  3 -Sou theas t ,  4-South,  5 -Sou thues t ,  

6-Uest, 7 - H o ~ t h u e ~ t .  
3. Sea S t a t e =  9 - c a l ~  t a  6 - ~ o u g h .  
4 ,  L ~ g R t n e s s =  0-dark to 10-brlght sunlight. -37-  



Appendix Table  3.  Catch,  index,  and c l i m a t o l o g i c a l  d a t a  c o l l e c t e d  
dur ing t h e  Nushagak Bay pink salmon o f f s h o r e  
t e s t  f i s h  p r o j e c t ,  1980 ( c o n t i n u e d ) .  

T' 
1 Uind uind2 sea3 U a t e r  

Set S t a  d Fath Tlne F l s h l n g  Vel. Di r .  State  T e ~ p  t l g h t 4  S a l ~ n l t y  
Date No. No. e Net Set Trne Catch Index (Knots) (Coded) (Coded) ( C e n t . )  (Coded) ( p p t )  
-_---------------_-------.--------------------------------------------------------------------- 
7 / 2 5  9 5 5 4 1 5 1 - 0 - 0  930 0.551 25 45.3  3 3 2 1 6  17 17.3 
7 / 2 5  46 532 5 100 1055 0,552 1 1 . 8  6 3 2 16 17 25.5 
7/25 47 531 5 100 1145 0.535 3 5 .6  6 3 2 16 17 24 - 2  
7 /25  4 8 5 1 1  5 1 0 0  1236 0.539 11 20.4 6 3 2 17 17 23.1 
?/26 49 551 5 100 833 0.506 15 29.7 20 7 4 16 1 6  15.2 
7/26 50 542 5 100 923 0.497 10 20.1 20 7 4 15 16 17.3 
7/26 51 541 5 100 1015 0.503 18 35.8 20 7 4 16 17 19.6 
7 / 2 6  52 532 5 100 1100 0.478 22 46.0 20 7 4 1 7  17  19.6 
7 /26  53 531 5 100 1144 0.542 49 90.5 20 7 4 16 1 7  23.5 
7/26 54 511 5 100 1239 0.489 15 30.6 20 7 4 16 17 23.5 
7 / 2 7  5 6 5 5 1  5 1 0 0  918 0.592 37 62.5 27 7 4 1 5  15 19.6 
7 / 2 7  57 542 5 50 1020 0.530 25 94.4  27 7 5 15 17 18.0 
7 /27  5 8 5 4 1 5  50 1106 0.328 15 91.3 27 7 5 15 17 21.3 
7 /27  5 9 5 3 2 5  50 1146 0.571 10 35.0 27 7 5 15 17 19.3 
7/27 6 0 5 3 1 5  50 1230 0.502 10 39.8 27 7 5 15 17 22.6 
7 / 2 7  61 511 5 50 1310 0.487 18 73.9 21 7 5 15 17 21.3 
7 / 2 8  62 551 5 50 947 0.593 20 67.4 21 7 4 15 15 20.0 
7 /28  63 542 5 50 1038 0.524 35 209.8 27 7 4 15 16 16 .7  
7 /28  64 541 5 50 1129 0.501 52 207.2 27 7 5 15 16 17.4 
7 /28  6 5 5 3 1  5 50 1218 0.610 40 131.1 27 7 5 15 16 17.4  
7 / 2 8  66 511 5 50 1311 0.594 95 320.0 27 7 5 15 16 16.7 
7/?9 67 551 5 50 1051 0.454 0 0. 21 7 4 15 16 18.7 
7/29 68 542 5 SO 1131 0.494 6 24.3 21 7 4 15 1 6  18.7 
7 / 2 7  6 9  541 5 50 1218 0.556 9 32.4 21 7 5 15 17 18.0 
7:1? 7 0 5 3 2 5  50 i304 0.533 28 105.1 21 3 5 15 3 I - / 20 .o  
7/29 7 1 5 3 1 5  50 1350 0.504 57 226.1 21 7 5 15 17 22.6 
7 /29  72 511 5 SO 1437 0.530 23 86.8 21 7 S 15 I ?  22.0 
7 /30  73 551 5 50 1132 0.520 2 7.7 21 7 4 t 5  17 2 1 . 3  
7/30 7 4  542 3 50 121 5 0.483 8 33.1 21 d 7 e 15 17 19.3 
7 /30  75 541 5 50 1300 0.511 9 35.2 21 7 5 19 17 19.3 
7/30 76 532 5 50 1344 0.508 20 78.7 21 7 5 15 17 20.6 
7 /30  7 7 5 3 1  5 50 1428 0.542 85 313.8 21 7 5 I5  17 20.6 
7/30 78 511 5 50 I519 0.519 56 215.9 21 7 5 15 17 20.6 
7/31 79 551 5 50 1217 0.528 0 0. 21 7 4 IS 16 18.7 
7/31 80 542 5 50 1301 0.490 3 12.2 21 7 5 15 17 18.0 
7/31 81 541 5 50 1347 0.505 6 23.8 21 7 5 15 17 20.0 
7/31 8 2 5 3 2 5  50 1427 0.514 20 77.8 21 7 5 15 17 20.0 
7/31 83 531 5 50 1509 0.531 15 60.2 21 7 5 15 18 20.6 
7/31 8 4 5 1 1  5 50 1550 0.544 38 139.8 21 7 5 15 18 18.7 
8/ 1 85 551 5 50 1328 0.537 1 3.7 1 6  c 3 15 16 16.7 
8/ 1 86 542 5 50 1428 0.534 2 7.5 16 5 3 15 17 16.7 
8 /  1 87 541 5 50 1 5 1 2  0.524 10 38.1 16 5 3 12 17 16.7 
8/ 1 88 532 5 50 1600 0.558 80 286.6 10 5 3 15 16 18.0 
8 / 1  8 9 5 3 1  5 50 1657 0.530 43 162.3 10 5 3 1 "  15 19.7 ______---------------------------------------------------------------------------------------- 

-continued- 
1 .  T i d e  Stage: 0-low low, 1-lou f l o o d ,  2-high h i g h ,  3-high ebb, 4-high l o u ,  5-hlgh f l o o d ,  

6-lou h igh ,  7-low ebb. 
2. Ulnd D i r e c t ~ o n =  0-North, 1-Northeas t ,  2-East, 3-Sou theas t ,  4-South,  5-Southwest,  

6 -Ues t ,  7-Notthuest. 
3. Sea S t a t e r  0-cain  t o  8 - P O U ~ ~ .  

- 38- 

4 .  Lightness= 0-dark t o  18-br igh t  s u n l i g h t .  



Appendix Table 3. Catch, index, and climatological data collected 
during the Nushagak Bay p i n k  salmon offshore 
test fish project, 1980. 

T' 
1 U l n d  ulnd2 sea3 U~ater 

Set Sta d Fath T ~ a e  F i s h l n g  Vel. D i r .  State Tenp i l 3 h t 4  Salrnlty 
Date h e .  Ha. e Net Set T i m e  Catch Index (Knots) (Coded) (Coded) (Cent. (Coded) ( p p t )  
___________________------------~~----~~-*--------~------------------------------------------- 

8/ 1 90 511 5 58  t 9 4 3  0.509 4 4  175.0 10 5 2 19 17 19.3 
8/ 4 91 551 5 I00 1558 0.526 14 26.6 6 2 I 15 1 6  16.7 
8/ 4 92 542 5 100 1644 0 . 4 4 4  53 123.9 b 2 I 15 9 5 17.4 
8 / 4  9 3 5 4 1  5 1 0 0  1732 0.495 73 147.4 6 2 I 15 15 19 .4  
8/ 4 94 532 5 100 9848 0.533 78 145.9 6 2 1 IS 1 J t 9 . 3  
81 4 95 531 5 100 1944 0.519 84 161.7 B 2 1 14 14 21 .o  
8/ 4 96 S l l  5 106 2044 0.5151 48 85.5 6 2 T 15 1 2  22.6 
8 /  5 97 551 5 100  1633 0.508 6 t 1 . 8  10 7 3 1 5  17 t2.e 
8/ 5 98 542 5 I00 1723 0.521 28 49.8 1 0  7 3 15 16 14.1 
8 1 5  9 9 5 4 1  S 1 0 0  1824 0.505 25 4 8 . 5  10 7 3 15 16 1 4 . 8  
8 / 5 1 0 6 5 % 2 5 1 0 0  1910  0 .516  27 52.3 I 0  7 3 1 5  16 16.7 
8/ 5 101 531 5 100 20Q2 o.287  19  32 .4  3 7 1 1 4  15 21 .O 
8/  5 102 S l l  5 1 0 0  2110 0.533 19 35.7 3 7 1 1 %  12 20.6 
8/ 6 103 551 5 50 1733 0.594 4 13.8 25 4 6 15 15 16.1 

1.  T ~ d e  Stage= 0-low lou, 1-low f l o o d ,  2-hrgh high, 3-high ebb, 4-high l o w ,  5-high f l o o d ,  
6 - l o u  h ~ g h ,  ?-leu ebb. 

2. Uind Bzrectban= 0-North, $-Northeast, 2-East, 3-Southeast, 4-South, 5-Southuest, 
6-Uest, 7-Warthuest, 

3 .  Sea State- 0 - c a % ~  %e 6 - ~ o u g h .  
4 ,  tightness= 0-dask t o  18-bright sunlight. 



Appendix Table 4 .  The number, t o t a l  weight ,  and mean weight  o f  p i n k  
salmon caught and d e l i v e r e d  d u r i n g  the  p i n k  salmon 
t e s t  f i shery ,  Nushagak Bay, 1980. 

To t a  1 
Date Number Weight ( kg )  Mean Weight ( kg )  

Weight was taken from the  commercial ha rves t  f i s h  t i c k e t s .  



Appendix Table 5.  Number o f  f i s h i n g  boats counted around the  t e s t  f i s h  
boa t  a t  t h e  s t a r t  o f  each d r i f t  as an index o f  t h e  
number o f  boats  f i s h i n g  a long  t h e  p i n k  salmon t e s t  
f i s h  t r a n s e c t .  

Tes t  F i s h  S t a t i o n s  

Date 561 551 542 541 531 521 51 1 Tota 1 

1 8  101 164 147 124 74 628 

11 59 72 7 8 59 279 

5 7 126 155 160 27 525 

9 59 7 4 54 2 9 225 

15 4 2  100 107 0 2 1 265 

8 25 "0 "8 42 26 149 

9 45 4 4 41 5 1 3 2 222 

Commercial f i s h e r y  c losed  from 0900 27 J u l y  t o  1300 29 J u l y  

7/31 Commercial f i s h e r y  c losed  f rom 0100 30 J u l y  t o  0600 3 August 

8 /02  No t e s t  f i s h i n g  

8 /03  No t e s t  f i s h i n g  

8/06 0 Not  Fished 
- 
1 No counts m d e ,  t h e r e  were few boats on 7/18, and 7/19, t h e  number o f  boats 

on 7/20 was about  60% of t h e  number on 7/21, 
2 V i s i b i l i t y  hampered by f o g .  



1980 KVICHAK, E G E G I K ,  AND UGASHIK ESCAPEMENT T E S T  FISHING 

B r i a n  G. Bue and Charles P. Meacham 
Alaska Department o f  F i s h  and Game 

D i v i  s i o n  o f  Commercial F i s h e r i e s  
Anchorage, A1 as ka 

INTRODUCTION 

The escapement t e s t  f i s h i n g  program which began i n  1960 was designed t o  
p r o v i d e  an e a r l y  i n d i c a t i o n  o f  spawning escapement f o r  management dec is ions .  
Since t h e  B r i s t o l  Bay sockeye salmon escapement can n o t  be enumerated a t  a  
coun t ing  tower u n t i l  3  t o  15 days a f t e r  pass ing through t h e  commercial 
f i s h e r y ,  and about 80% o f  t h e  salmon r u n  occurs w i t h i n  a  2-week per iod ,  
an e a r l y  es t ima te  o f  escapement i s  necessary f o r  t i m e l y  management dec is ions .  

To be successfu l ,  a  t e s t  f i s h e r y  must: ( 1  ) f o r e c a s t  t h e  escapement accur-  
a t e l y ,  and ( 2 )  p rov ide  t h i s  i n f o r m a t i o n  as soon as p o s s i b l e  a f t e r  t h e  f i s h  
pass through t h e  commercial f i s h i n g  d i s t r i c t .  The d i f f i c u l t y  i n  e s t i m a t i n g  
escapements w i t h  t e s t  f i s h  p r o j e c t s  i s  t h e  extreme v a r i a b i l i t y  i n  tower 
counts per  t e s t  f i s h  index values between years .  Some o f  t h e  va r iance  i n  
tower count per  index va lues can be accounted f o r  by cons ide r ing  t h e  r e l a -  
t i v e  c a t c h a b i l i t y  o f  t h e  f i s h  as measured by t h e i r  average weight  and leng th .  
Th is  r e l a t i o n s h i p  a long  w i t h  an e n t r y  p a t t e r n  model which u t i l i z e s  l a g  t ime 
( t h e  t ime  i t  takes f o r  f i s h  t o  pass f rom t h e  t e s t  f i s h e r y  t o  t h e  coun t ing  
tower)  was used t o  f o r e c a s t  tower counts f rom t e s t  f i s h i n g  i n d i c e s .  

METHODS AND MATERIALS 

Test F i  s  h i  n g  

Test  f i s h i n g  was conducted i n  t h e  r i v e r  mouths, u s u a l l y  immediately upstream 
from t h e  commercial f i s h i n g  d i s t r i c t  boundaries ( F i g u r e  1 ) .  Each t i d e  was 
f i s h e d  f o r  30 minutes o r  l e s s  w i t h  25 t o  50 fm o f  137 mm (5-3/8 i n c h )  s t r e t c h  
mesh g i l l n e t  (Appendix Table 1 ) .  The o b j e c t i v e  was t o  min imize t h e  ca tch  
w h i l e  s t i l l  o b t a i n i n g  a  good es t ima te  o f  f i s h  passage r a t e s .  F i s h i n g  began 
a t  the  s t a r t  o f  t h e  f l o o d t i d e  on t h e  Kvichak R ive r ,  1-112 hours b e f o r e  h igh 
s l a c k  t i d e  on the  Egegik R ive r ,  and a t  1-1/2 hours p r i o r  t o  low s l a c k  a t  t h e  
Ugas h i  k  R ive r  . 
Catch per  u n i t  o f  e f f o r t  data  was obta ined f rom each s e t  a long  w i t h  a  repre-  
s e n t a t i v e  sample o f  age, weight ,  l eng th ,  and sex f rom t h e  catch.  Sampling 
was a l s o  done on t h e  commercial c a t c h  a t  i t s  p o i n t  o f  l a n d i n g  and on t h e  
escapement a t  t h e  coun t ing  towers. U n l i k e  t e s t  f i s h  and commercial samples 
which were ob ta ined  w i t h  g i l l n e t s ,  escapement samples were ob ta ined  w i t h  a  
beach se ine.  



F i g u r e  1. L o c a t i ~ n s  o f  i n s i d e  t e s t  f i s h i n g  s i t e s ,  Kvichak,  Egegik,  Ugashi k 
R i v e r s ,  1980. 
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Tagging Studies 

Tagging o f  sockeye salmon occurred a t  each t e s t  f i s h  s i t e .  The purpose was 
t o  determine: ( 1  ) l a g  t ime between t he  t e s t  f i s h  s i t e  and the  coun t ing  
tower, and ( 2 )  the  degree o f  f l u s h i n g  down r i v e r  and s t r a y i n g  between r i v e r  
systems. Capture o f  t he  f i s h  f o r  tagg ing was accomplished w i t h  g i l l n e t  on 
t he  Kvichak R iver  ( 2  J u l y )  and beach se ine on t he  Egegik (8  J u l y )  and Ugashik 
(12 J u l y )  Rivers.  A 0.6 meter p iece o f  surveyors tape was i n s e r t e d  j u s t  
under the  s k i n  and behind the dorsa l  f i n  and t i e d  on each tagged f i s h .  A 
unique c o l o r  was used f o r  each tagg ing  p r o j e c t .  On the  Kvichak R iver  120 
ye l low tags were deployed w i t h  113 wh i t e  and 160 ye l l ow  and b lack  tags 
deployed on t he  Egegi k and Ugashi k Rivers ,  r espec t i ve l y .  

Escapement Estimates 

D a i l y  escapement est imates were made from t h e  t e s t  f i s h e r i e s  loca ted  on t he  
Kvichak and Eyegik Rivers  us ing:  ( 1 )  a  r e l a t i o n s h i p  between tower count per 
t e s t  f i s h  index p o i n t  and mean l e n g t h  o f  the  f i s h ,  and ( 2 )  us ing  l a g  t ime t o  
compare tower counts t o  t e s t  f i s h  index po in t s .  Th is  l a t t e r  method was the 
on l y  one used f o r  t he  Ugashik p r o j e c t .  

The d a i l y  t e s t  f i s h  index was ca l cu l a ted  as f o l l ows :  

Where C = catch 
F = fathoms o f  n e t  
T = t o t a l  t ime f i s h e d  i n  minutes w i t h  F fathoms o f  ne t  

6000 = constant  t o  conver t  i nd i ces  i n t o  catch per  100 
fathom - hours (60 minutes x  100 fathoms) 

The r e l a t i o n s h i p  between f i s h  l eng th  and c a t c h a b i l i t y  was determined from 
h i s t o r i c  data (Appendix Table 2 )  w i t h  a  power regress ion curve: 

Where Y = tower coun t / t es t  f i s h  index p o i n t  

x = mean l e n g t h  o f  f i s h  (mrn) 

a, b a re  constants 

Escapement est imates were made by m u l t i p l y i n g  t he  cumulat ive t e s t  f i s h  i nd i ces  
by the expected tower count per index p o i n t  ca l cu l a ted  from the  cumulat ive 
mean l eng th  o f  f i s h  caught. Lengths used f o r  in-season f o recas t i ng  were from 
t h e  f i s h  caught by t he  i n d i v i d u a l  t e s t  f i s h  p r o j e c t .  

The second f o recas t  procedure was based s o l e l y  on l a g  t ime. Lag t ime was 
determined: (1  ) by matching cumulat ive t e s t  f i s h  curves w i t h  cumulat ive 
escapement curves, and ( 2 )  from tagg ing  data. A f t e r  l a g  t ime was determined, 
t he  ac tua l  cumulat ive escapement was compared w i t h  t he  associated cumulat ive 
t e s t  f i s h  i nd i ces  t o  generate another count per index value. 



RESULTS 

Kvichak River 

Tes t  f i s h i n g  began 19 June and continued t o  9 J u l y  1980 when t h e  p r o j e c t  was 
terminated prematurely because of t h e  achievement of escapement requirements 
and problems w i t h  t h e  t e s t  f i s h  boat .  A t  t h e  end of t h e  p r o j e c t ,  2,345 f i s h  
had been caught r e s u l t i n g  i n  95,168.05 index p o i n t s  (Table 1 ) .  See Appendix 
Table 1 f o r  ind iv idua l  s e t s  and s t a t i o n s .  The mean sockeye l eng th  was 514.50 
mm and t h e  mean weight was 2.20 kg. This lead t o  an es t imated 373.14 salmon 
pass ing per  index po in t  based on mean leng th  and an es t imated escapement a t  
t h e  time of p r o j e c t  t e rmina t ion  of 35,511,064 f i s h .  Actual tower coun ts ,  4 
days a f t e r  t h e  t e rmina t ion  of t h e  t e s t  f i s h  p r o j e c t ,  was 20,268,084. This 
r e s u l t e d  i n  an overes t imat ion  of 75% using t h e  catchabi  1 i t y  model. Lag t ime 
between t h e  t e s t  f i s h i n g  s i t e  and t h e  count ing tower was v a r i a b l e ,  inc reas ing  
a s  t h e  run progressed (Figure  2 ) .  Lag time based on curve matching was 4 
days. Lag time based on tagging ranged from 85 t o  174 hours and averaged 
130 hours o r  about 5-1/2 days.  This i s  s l i g h t l y  higher than t h e  curve match- 
ing  e s t i m a t e  of l a g  t ime but could be poss ib ly  expla ined by t h e  use of a g i l l  
n e t  t o  cap ture  t h e  f i s h  tagged. The es t imated  escapement based on a 4 day 
l a g  time was 20,409,869 compared t o  t h e  a c t u a l  escapement o f  4 days l a t e r  of 
20,268,084, o r  an overes t imat ion  o f  1%. The f i n a l  escapement was 22,505,268 
on 24 J u l y .  

Egegi k River 

Test  f i s h i n g  began 18 June and continued t o  16 J u l y .  This was t h e  second 
season t h a t  t h e  new upr ive r  s i t e  was used. A t  t h e  end of t h e  season 904 f i s h  
had been caught ,  r e s u l t i n g  i n  8,335.64 index p o i n t s  (Table 1 ) .  The mean 
sockeye l eng th  was 524.60 mm and t h e  mean weight was 2.19 kg. This lead t o  
an es t imated 123 salmon pass ing per index p o i n t  based on mean leng th  and an 
es t imated  escapement of 1,021,438 f i s h .  The a c t u a l  f i n a l  tower count was 
1,060,860. This  r e s u l t e d  i n  an underes t imate  of 42 using t h e  c a t c h a b i l i t y  
model. Lag time between t h e  t e s t  f i s h i n g  s i t e  and t h e  counting tower was 
v a r i a b l e ,  dec reas ing  a s  t h e  run progressed (F igure  2 ) .  Lag t ime based on 
curve matching was 2 days. Lag time based on t agg ing  ranged from 19 t o  46 
hours w i t h  a mean of 24 hours o r  1 day. Some minimal s t r a y i n g  was observed 
when two f i s h  were s i t e d  a t  Ugashik tower 8 days a f t e r  tagging.  The e s t i -  
mated escapement based on a 2 day l a g  t ime was 1,077,984 f i s h  compared t o  
t h e  a c t u a l  f i n a l  escapement o f  1,060,860 f i s h ,  o r  an overes t imat ion of 2%. 

Ugas hi k River 

Tes t  f i s h i n g  began 23 June and ended 18 J u l y .  A t  t h e  t e rmina t ion  of t e s t  
f i s h i n g  1,710 sockeye salmon had been caught r e s u l t i n g  i n  76,375.09 index 
p o i n t s  (Table 1 ) .  The mean sockeye salmon leng th  was 520.5 mm and t h e  mean 
weight was 2.30 kg. No r e l a t i o n s h i p  could be determined f o r  t h e  number o f  
f i s h  passing per  index va lue  based on mean f i s h  s i z e  and t h e r e f o r e  no f o r e c a s t  
o f  escapement using t h i s  technique was p o s s i b l e .  Lag time between t h e  t e s t  
f i s h i n g  s i t e  and t h e  count ing tower was v a r i a b l e ,  inc reas ing  a s  t h e  run pro- 
gressed (F igure  2 ) .  Lag time based on curve matching was 3 days.  Lag t ime 
based on tagging ranged from 44 t o  221 hours w i t h  mean of 107 hours o r  about 



Tab le  1. T e s t  f i s h  d a i l y  and accumula t ive  index va lues,  we igh t  ( k g )  and 
l e n g t h  (nim) s t a t i s t i c s  summarized by day f o r  t h e  Kvichak,  Egegik, 
and Ugashi k  R ive rs ,  1980. 

Kvichak R i v e r  

F i s h i n g  D a i l y  Accum. Mean Mean 
Date Time Catch Index Index w t .  I n .  

T o t a l  
Mean 



Table 1. Tes t  f i s h  d a i l y  and accumula t ive  i ndex  va lues,  we iph t  ( k g )  and 
l e n g t h  (rnm) s t a t i s t i c s  summarized by  day f o r  t h e  Kvichak,  Egegik, 
and Ugashi k R ive rs ,  1980 (con t inued)  . 

Egegi k R i v e r  

F i s h i n g  D a i l y  Accum. Mean Mean 
Date Time Catch Index Index w t .  I n .  

T o t a l  
Mean 



Table 1. Tes t  f i s h  d a i l y  and accumula t ive  index va lues,  we igh t  ( k g )  and 
l e n g t h  (mm) s t a t i s t i c s  summarized by day f o r  t h e  Kvichak,  Egegik, 
and Ugashi k  R ive rs ,  1980 ( c o n t i n u e d ) .  

Ugashik R i v e r  

F i s h i n g  D a i l y  Accum. Mean Mean 
Date Time Catch Index Index wt .  I n .  

T o t a l  
Mean 
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Figure 2 .  Accumulative t e s t  f ishing indices and tower counts by 4-day 
periods, 1980. 



4-1/2 days. The estimated escapement based on a 3 day lag time was 2,790,768 
compared t o  the final escapement of 3,321,384 or an underestimation of 16%.  

Age-Wei ght-Length Composition 

Comparisons of age class structure and physical fish size were made between 
samples from each of  the three t e s t  fisheries and from samples taken from 
the associated commercial catch and escapement. Age composition for each 
of the t e s t  fisheries was between the values obtained for the commercial 
catch and escapement (Table 2 ) .  This was also observed for f ish size in 
the 2-ocean component (ages 4,, 5,). Without exception, both weight (Table 
3 )  and length (Table 4) were largest in the commercial catch and smallest 
in the escapement. For the larger 3-ocean sockeye (ages 5,, 6,) sizes were 
mixed. These results are attributed to fish size and gear selectivity and 
i l lus t ra te  the importance of sampling fish from the t e s t  fishery as opposed 
t o  using data from either the tower escapement samples or commercial catch 
samples when determining catchabi l i  ty from f ish lengths. See Appendix Table 
2 for historical mean weights, lengths, and return per index values. 



L
O

W
-
 

,-- 



Table 3 . Mean weight (kg)  comparisons o f  the major age c ?  asses  o f  
sockeye salmon from the  Kvichak, Egegik, and Ugashik River 
systems, 1980. 

n 42 2 3 6 3 Total 

Kvichak 

Test f i s h  251 2.05 2.64 2.19 2.79 2 .20 
Commercial Catch 289 2.32 3.15 2.32 2.94 2 .45 

T e s t  f i s h  253 1.91 2 .92  2.08 2.97 2.19 
Commercial Catch 119 2.26 2.83 2.29 2.88 2.41 

Ugashi k 

Test  f i s h  309 2.19 3.14 2.21 3.08 2.30 
Comercial  Catch 8 6 2.33 2.96 2.47 3.02 2.46 

Taken from commercial catch samples from the  Naknek-Kvichak d i s t r i c t .  



Table 4 . Mean l e n g t h  (mm) coniparisons of  t h e  major  age c lasses o f  sockeye salmon f rom 
the  Kvichak,  Egegik, and Ugashik R i v e r  systems, 1980. 

Kvi chak 

Tes t  F i s h  1,803 506.2 563.4 511 .O 572.3 514.6 
Escapement 2,325 498.5 575.9 507.0 566.7 508.2 
Commercial Catch l 1,991 514.6 574.1 522.6 568.2 528.7 

Tes t  f i s h  Male 836 514.2 581.0 518.0 582.2 521.5 
Tes t  f i s h  Female 9 67 499.5 551.8 504.8 567.2 508.6 

I Egegi k 
Cn 
w 
I Tes t  f i s h  7 54 502.6 565.7 515.5 575.9 524.6 

Escapement 1,153 501.8 574.9 509.5 580.4 510.6 
Commercial Catch 1,292 519.4 571.4 527.0 577.8 535.6 

Tes t  f i s h  Male 338 512,4 580.4 525.1 584.7 534.4 
Tes t  f i s h  Female 41 6 494. I 551.0 508.2 568.4 516.7 

Ugashi k 

Test  f i s h  850 512.0 570.3 518.2 593.8 520.5 
Escapement 1,748 511.2 584.5 51 7.4 581.1 521.8 
Commercial Catch 892 522.9 579.8 529.1 580.6 535.0 

Tes t  f i s h  Male 537 515.9 585.3 525.7 603.4 523.7 
Tes t  f i s h  Female 31 3 502.9 558.5 509.0 577.0 515.0 

' Taken from commercial c a t c h  samples f rom t h e  Naknek-Kvichak d i s t r i c t .  



Appendix Tab le  1. Tes t  f i s h  socke e  c a t c h ,  mean f i s h i n g  t ime ,  i ndex ,  
mean w e i g h t  ( k g  , mean l e n g t h  (mm) by s e t  and r i v e r  
sys tem , 1  980. 

r 
* * * * * * * * * $ * * i  * * * * * * i * * * * * * t * * * i i :C* : t : r$* * * * :C** *3 t : t * . I r * * *Z*3** * :p:~* i f  j * * * * . t : & * : t * * - * : g * : ~ * * * : # * * * *  

AREA YR Ha DY SET STATION GEAR HEAH SOCKEYE TEST HEAN HEAN r 
IDENT. N O .  IDENT. LENGTH FISHING CATCH FISHING U T  LN I 

(FHS) TIHE INDEX D 
(BIN) ( DkILY 1 E 

*Z*St*i*******+i*i*i*****+*+ C * * * . * t  t*.&**.$* 

OSKVICHAK 80 6 1 9  1 2 5 0 31 .OO 0 0. 0. 0. 4 
OJKVICHAK 80 6 1 9  2 2 50 30.00 1 4.0 1.88 488.00 4 
OSKVICHAK 80 6 2 0  3 2 50 24 .OO 3 2 160.0 2.41 533.50 4 
05KVICHAK 8 0 6 2 1  4 2 50 19.50 5 30.8 2.41 546.00 4 
OSKVICHAK 80 6 21 5 2 5 0 24.00 0 0. 0. 0. 4 
O5KV ICHAK 80 b 21 6 2 5 0 24.00 0 0. 0. 0. 4 
OSKV ICHAK 80 6 22 7 I 5 0 25.00 1 4.8 2.40 536.00 1 
05KVICHAK 80 b 22 8 2 50 21 .OO 0 0. 0. 0. 4 
OSKVICHAK 80 6 22 9 2 5 0 30.50 0 0. 0 .  0. 4 
OSKVICHAK 80 $ 2 3  10 1 50 32.00 0 0. 0. 0. 4 
O5KVICHAK 80 6 2 3  1 1  2 5 0 28.50 0 0. 0. 0. 4 
OSKVICHAK 80 6 2 3  12 1 50 27.00 0 0. 0. 0. 4 
O5KVICHAK 80 6 2 3  13 2 5 0 28.00 0 0. 0. 0. 4 
OZKVICHAK 80 6 2 4  14 1 50 28.00 0 0. 0. 0. 4 
OSKVICHAK 80 6 2 4  15 2 5 0 27.50 0 0. 0. 0. 4 
QSKVICHAK 80 6 2 4  I 6  2 50 23.00 3 15.7 2.25 537.70 4 
05KVICHAK 80 4 2 5  17 1 50 30.50 2 7.8 2.19 530.00 4 
OSKVICHAK 80 b 2 5  18 2 5 0 28.50 0 0. 0. 0. 4 
05KVICHAK 80 6 2 5  19 1 50 24.00 3 15.0 2.24 521.30 4 
05KV ICHAK 80 6 25 70 2 5 0 20.50 6 25.2 2.45 542.60 4 
05KV ICH4K 80 6 26 21 1 2 5 4.00 102 6120.0 2.21 514.50 4 
OSKVICHAK 80 6 26 22 2 50 6.50 4 4 812.3 2.36 533.80 4 
OSKVICHAK 00 b 26 23 1 25 I .50 68 10880.0 2.36517.30 4 
OSKVICHAK 80 6 26 24 2 25 I .OO 36 8640.0 2.18518.60 4 
OSKVICHAK 00 6 27 25 1 25 1.50 29 4640.0 2.61 513.20 4 
05KVICHAK 80 b 27 26 2 2 5 1.50 18 2880.0 2.43496.00 4 
OSKU I CHAK a0 6 27 27 1 2 5 1.50 50 8000.0 2.45515.40 4 
OSKVICHAK 80 6 28 28 2 25 1.50 17 2720.0 2.00 550.a0 4 
OSKUICHFIK 80 4 28 29 I 2 5 1 .oo 44 10560.0 2.21 51i.ao 4 
05KV1 CHAK 80 6 28 30 2 25 3.00 20 1600.0 1 .?7 516.70 4 
OSKVICHAK 80 6 2 9  31 I 2 5 1.00 52 12460.0 2.30517 .30  4 
OSKVICHAK 80 6 29 3 2  2 2 5 4.30 32 1707.0 2.21 514.30 4 
OSKVICHAK 80 6 29 33 1 25 1 .OO 49 11760.0 2.26 517.70 4 
OSKVICHAK 80 6 29 34 2 25 1 .SO 84 13440.0 2.17 491.40 4 
OSKVICHAK 80 6 30 35 1 ? 5 1.50 38 6080.0 2.3351?.90 4 
05KVICXAK 30 b 30 36 2 2 5 1.00 29 h950.0 2.12503.50 4 
OSKVICHAK 80 6 30 37 1 25 2.00 6 9  8280.0 2.25513.00 4 
OZKVICHAK 8 0  6 30 38 2 2 s  2 . 5 0  78 7488.0 2.56 51o.ao 4 
OSKVICHAK 80 7 1 39 1 2 5 1.50 50 8000.0 2.34 508.70 1 
OSKVICHAK 80 7 1 40 2 2 5 1 .OO 36 8640.0 2.38 517.40 4 
OSKVICHAK 80 7 1 41 I 2 5 1.00 37 8880.0 2.40 513.30 4 
OSKVICHAK 80 7 1 42  2 2 5 1 .OO 43 10320.0 2.22 506.70 4 
OWVICHAK 80 7 2 43 1 25 1 .OO 84 20160.0 0. 0. 4 
OSKV ICHAK 80 7 2 44 2 25 1 .OO 30 7200.0 7.47521.60 4 
OSKVICHAK a0 7 2 45 1 2 5 1.25 117 22464.0 2.14511.:~ 4 
OSKV ICHAK 80 7 2 46 2 25 1.25 39 7488.0 1.92 519.50 3 
OSKVICHCIK 90 7 3 47 1 25 1 .OO 5 2  14880.0 2.37 518.20 4 
OSKVICHAK 80 7 1 48 2 2 5 1 .OO 32 7680.0 - - - -- - 2.19 - 515.50 4 

- 54- -cont inued-  
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Appendix Table 1 .  Test f i s h  sockeye catch,  mean f ishing time, index, 
mean weight ( k g ) ,  mean length ( m m )  by s e t  and r ive r  
system, 1980 (continued). 

t *+ t * * * * * * * * t * * * * * * f  * * i * * * * * * *$ * * * :$ * * : t : t+ : ( r * :C+1* :c * : t * * i : c * :C* * i : t i ' $ t :c :~ * * : t * : t :~ * * * * * :L * :C i f  *a***** 

AREA Y R  HO D Y  SET STATION GEAR HEAN SOCKEYE TEST nEAH HEAN T 
IDEHT. NO. IDENT. LENGTH FISHING CATCH FISHING UT LN I 

( F ? l S I  TInE INDEX 0 
(HINI (DAILY ) E 

l * * * t * * $ $ i t t t t i t * t t * t ' t t ~ i ~ ~ ~ f  7 * t f t ~ * X i i ~ j ~ ~ 3 * i * i * * ~ i ~ * * i i * i * * i I t 3 * f * i f : $ * : C * * * : t * ~ C * : C * : t * * * * *  

OSEGEGIK 80 7 1 49 1 2 5 1 1  .?5 1 21.3 3.70 590.00 4 
OSEGEGIK 80 7 1 50 2 25 11.75 1 20.4 1.35487.00 4 
OSEGEG I K 80 7 1 51 1 25 10.25 13 304.4 2.11 530.00 4 
OSEGEGIK 80 7 1 52 2 2 5 7.25 43 1423.4 2.32 534.00 4 
OSEGEGIK 80 7 2 53 1 25 11.25 1 21.3 2.20 512.00 4 
OSEGEGIK 80 7 2 54 2 25 12.75 32 602.3 2.03 520.00 4 
OSEGEGIK 30 7 ? 59 1 25 11.25 6 128.0 2.06 523.00 4 
OSEGEGIK 90 7 2 56 2 2 5 18.25 1 13.1 2.43 543.00 4 
OSEGEGIK 80 7 3 57 1 2 5 11.25 5 106.7 2.05 515.00 4 
OSEGEGIK 80 7 i 58 2 25 10.25 18 421.5 2.56 546.00 4 
05EGEGIK 90 7 3 59 1 25 11.25 3 64.0 2.12 523.00 4 
OSEGEGIK 80 7 3 60 2 2 5 13.25 3 54.3 2.31 531 .OO 4 
OSEGEGIK 80 7 4 61 1 25 6.25 12 460.8 2.15524.00 4 
OSEGEGIK 30 7 4 52 7, 2 5 3.25 62 4578.5 2 - 3 9  521 .OO 4 
05EGEGIK 80 7 4 63 1 25 2.25 17 1813.3 1.77 504.00 4 
05E6E6IK 80 ? 4 64 2 2 5 0.75 44 14080.0 2.16 527.00 4 
OSEGEGIK 80 7 5 65 1 2 5 6.25 7 268.8 2.40 510.00 4 
05EGEGIK 80 7 5 66 2 25 4.25 35 1976.5 2.21 514.00 4 
O5EGEGIK 80 7 5 67 1 25 10.25 2 46.8 1.84 512.00 4 
OSEGEGIK 80 7 5 68 2 23 13.25 3 54.3 2.06 524.00 4 
OSEGEGIK 80 7 6 69 1 2 5 15.25 9 141.6 2.12 523.00 4 
OSEGEGIK 80 7 6 70 2 25 8.25 8 232.7 2.01 520.00 4 
OSEGEGIK 80 7 6 71 1 2 5 12.25 1 19.5 3.60 594.00 4 
OSEGEGIK 80 7 6 72 2 2 5 14.25 3 50.5 2.09 522.00 4 
OSEGEGiK 80 7 7 73 1 25 3.25 28 206?.7 2.39 542.00 4 
OSEGEGIK 7 30 7 7 74 c 25 6.25 20 768.0 2.56 535.00 4 
OSEGEGIK 80 7 7 75 1 25 6.25 9 345.6 2.11 515.00 4 

OJEGEFIK 80 7 7 ?6 2 2 5 10.25 7 163.9 2.32 530.00 4 
OSEGEGIK 80 7 a 77 1 25 4.50 2 1 1120.0 2.13 510.00 4 
O5EGEG IK 50 7 8 73 2 2 5 8.00 1 1  330.0 1.97 522.00 4 
O5EGEGIK 80 7 8 79 1 2 5 11.25 9 192.0 2.20 519.00 4 
OSEGEGIK 80 7 8 80 2 25 12.75 6 112.9 2.23 518.00 4 
OSEGEGIK 80 7 9 81 1 25 3.25 1 1  812.3 2.60552.00 4 
OSEGEGlK 80 7 9 82 2 25 4.25 22 1242.4 2.79 550.00 4 
OSEGEGIK 90 7 9 83 1 25 1 1  .75 2 40.8 1.70470.00 4 
OSEGEGIK 80 7 10 84 2 2 5 12.25 7 137.1 2.75  552.00 4 

OSEGEGIK 80 7 10 85 1 25 2.25 17 1813.3 2.35 526.00 4 

OSEGEGIK 80 7 10 86 2 25 3.25 17 1255.4 2.57521.00 4 
OSEGEGIK 90 7 1 1  87 I 25 9.25 15 436.4 2.15 516.00 4 
05E6E6IE 80 7 1 1  88 2 2 5 4.25 '8 1581 .2 2.46 514.00 4 
05EGEGIK 80 7 1 1  89 1 25 5.25 7 320.0 2.63 531.00 4 
OSEGEGIK 80 7 1 1  90 2 25 2.25 17 1813.3 1.72 527.00 4 
OSEGEGIK 80 7 12 9 1  1 25 6.25 15 576.0 2.16 529.00 4 
OSEGEGIK 90 ? 12  92 2 2 5 4.25 45 2541.2 2.67534.00 4 
OSEGEGIK 80 7 12 93 1 2 5 3.25 15 1107.7 2.07 503.00 4 
OSEGEGIK 80 7 12 9 4  2 2 5 14.25 9 151.6 2.43 533.00 4 
OSEGEGIK 80 7 1 3  9 5 1 2 5 10.25 1 1  257.6 1 .85 515.00 4 
OSEGEGIY, 80 ? 13 9 6  2 2 5 9 - 2 5  18  467 .0  i .91 505.00 4 
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Appendix T a b l e  1 .  T e s t  f i s h  sockeye c a t c h ,  mean f i s h i n g  t i m e ,  i n d e x ,  
mean w e i g h t  ( k g ) ,  mean l e n g t h  (mm) by s e t  and r i v e r  
system, 7980 ( c o n t i n u e d ) .  

AREA YR HO D Y  S E T  S T A T I O N  GEAR HEAN S O C K E Y E  T E S T  PIEAN HEAN T 
!DENT. NO. I D E N T .  LENGTH FISIiING CATCH FISHING LIT L N  I 

(F?tS 1 T I H E  I N D E X  D 
(HIHI ( D A I L Y )  E 

* * * * * * * * * *%** * i * * * * * *%$ ' * * * * * * * f  ****1:*%**** t********* f *****%*********  C *  kt** C *  C *  c*.c*.c* ? 

OSEGEGIK 80 7 13 97 1 2 5 2.25 13 1386.7 1 . ? 4  499.00 4 
OSEGEG IK 80 7 13 98 2 2 5 13.25 1 2  2 1 7 . 4  1.74 521 .OO 4 
OSEGEGI K 80 7 1 4  99 I 2 5 5.25 6 274.3 2.23537.00 4  
OSEGEGIK SO 7 14 100 2  25 11 .25 2 9 592.3 1.85527.00 4 
OSEGEGIK 8 0  7 14 1 0 1  I 2 5 10.25 12 201.0 I .?a 523.00 4 
OSEGEGIK 8 0  7  14 102 2 25 12.25 12 235.1 2.91 561 .OO 4 
05EGEGI K 8 0  7 15 103 1 ? 5 8.25 b 174.5 2.14512.00 4 
OSEGEGIK 8 0  7 15 104 2 2 5 9.25 8  2 0 7 . 5  1 . 9 5 5 0 7 . 0 0  4 
O5EGEGIK 8 0  7  15 105 1 25 11.25 12 256.0 2.17 526.00 4 
OSEGEGIK 80 7 15 106 2 25 17.25 28 389.6 2.29 512.00 1 
05EGEG I K 80 7 16 107 1 25 22.35 3 32.4 2.03 518.00 4 
05EGEGIK 80 7 16 108 2 25 16.25 2 29.5 1.71 496.00 4 
OSEGEGIK 8 0  7 16 109 1 25 8.25 4 116.4 2 .80  544.00 4 
OSEGEGIK 30 ? 16 1 1 ' 3  2 25 14.00 1 17.1 2.32 517.30 4 



Appendix Table 1. Test  f i s h  sockeye catch,  mean f i s h i n g  t ime,  index,  
mean we igh t  ( kg ) ,  mean l e n g t h  (mm) by s e t  and r i v e r  
system, 1980 (con t inued) .  

t*~*~~~$***i***~******t:t**s*~*$:$*a:~~:&t~a%~:~s:~~:&*:~~:~*t~~:~*~~a~~*~*~:~~*~*:k:tt*:t:C~a*:C*~~:b*:$ 

AREA YR HO D Y  SET S T A T I O N  G E A R  MEAN SOCKEYE TEST HEAN MEAN T 
I D E N T  . NO. IDEHT. LENGTH FISHING C A T C H  FISHING U T  LN I 

( F H S )  TIHE INDEX D 
( H I N )  (DAILY E 

*%**********.***$**1******1****$**$******:********$*********$$**********:~*:k*:b***:t~******:C 

05UGASH I K  80 6  23 1 1 25 5.00 1 18.0 2.55 535.00 3 
05UGASHI K 80 6 23 2 3 2  5  10.75 2  44.7 2 . 6 3 5 3 5 . 0 0  3  
OSUGASHIK 80 6  23 3 1  2  5  6.00 0  0. 0. 0. 3 
OSUGASHIK 80 6 2 3  4 3 25 10.75 2  44.7 2.25 549.00 3 
05UGASHIK 80 6  24 5 1 25 11 - 2 5  4 93.7 2.17 512.00 3 
OSUGASHIK 80 6 24 b 3 2 5 8.00 3 0. 0. 0. 3  
05UGASHIK 80 6 24 7 1  2  5  7.25 1  17.1 2.52 532.00 3  
05UGirSHIK 80 6 24 8  3  25 13.00 0  0. 0. (3. 3  
05UGASHIK 80 6  25 9  1 25 11.50 0  0. 0. 0. 3 
OSUGASH I K  80 6 2 5  10 3  25 1 1  .OO 0  0. 0. 0. 3  
OSUGASHIK 80 6 2 5  11 1  2  5  7.50 1 32.0 2.20 518.00 3 
05UGASHIK 80 6 2 5  12 3 25 16.75 2  28.7 2 .28530 .00  3 
OSUGASHIK 80 6 2 6  13 1 2 5 15.25 4  62.9 2.57 541.00 3  
05UGASHIK 80 6 2 6  13 3 2  5  11.85 0  0. 0. 0. 4 
05UGASHIK 80 6 2 6  15 1 2  5  10.25 4 93.7 2.12 515.00 3  
OSUGASHIK 80 6 2 6  16 3  2  5  15.65 3  46.0 1.90 512.00 3 
OSUGASHIK 80 6 2 7  17 1  25 7.65 3 94.1 2.31 514.00 3  
OSUGASHIK 90 6 2 7  18 3  2  5 18.95 0  0. 0. 0. 3 
OSUGASHIK 80 6 2 7  19 1  25 11 -50 5  104.4 2.40 530.00 3 
OSUGASHIK 80 6 27 20 3  25 20.50 9 105.4 2.52 541.00 3 
OSUGASHIK 80 6  28 21 1 25 1'3.50 8  142.2 2.27 520.80 3 
OSUGASHIK 80 6  28 22 3  25 12.50 1 19.2 0. 502.00 3  
OSUGASHIK 80 6  28 23 1 25 10.75 1  22.3 2.30 527.00 3 
O5UGASH I K 80 6  28 24 3  25 15.25 9 78.7 1.82 499.60 0 
05UGASHIK 80 6  29 25 1 25 6.15 2  78.0 2.52 540.50 3 
35UGASHIK 80 b 29 26 3 25 14.00 0 0. 0. 0. 3  
05ilGASHIK 80 6 29 27 1 25 9.75 10 246.1 2 .2952Q.10  3 
OSUGASHIK 80 6 29 28 3 2  5 12.15 1 19.8 3.12 603.00 3  
OSUGASHIK 80 6 30 29 1  25 8.75 4 109.7 2.81 559.80 3 
O5UGASHIK 80 6  30 30 3  2 5 12.50 0  0. 0. 0. 3  
OSUGASHIK 80 6 3 0  31 1 25 15.10 2  31.8 2.09 526.00 3 
05UGASHIK 80 6 30 32 3  2 5 15.90 1 15.1 1.66 515.00 3 
OJUGASHIK 80 7 1  33 1  2  5 11.50 3 62.6 2.37 541 .OO 3 
95UGASHIK $0 7 1 34 3 2  5  11.90 1 20.2 1.66 502.00 5 
OSUGASHIK 80 7 1 35 1 25  15.50 3 46.4 2.09 521 .OO 3 
OSUGASHIK 80 7 1 36 3 25 9.50 1 2 5 . 3  1.55485.00 3 
OSUGASHIK 8 0  7 2 37 1 ?5 14.65 3 49.2 2.57 548.70 3 
OSUGASHIK 80 7 2 38 3 2 5 1 1.40 0  0. 0. 0. 3 
35UGASHIK 80 7 1 39 1 25 17.15 2 28.0 1.93 499.00 3 
OSUGASH I K  80 7 3 40 3  25 13.00 0  0. 0. 0. 3  
OSUGASHIK 80 7 3 41 1 25 11.25 14 298.7 2.85 539.00 3 
OSUGASHI K 80 7 3 42 3 2  5  6.20 0 0. 0. 0. 3 
OSUGASH I K  80 3 43 1 25 15.00 7 112.9 2.04 500.50 3 
OSUGASHIK 80 7 4  44 3 2 5  11.00 3  65.4 2.09 521.00 3 
CSUGASHIK 80 7 4  45 t 23 b.?5 1 4  53?.6 2.52  535.00 3 
OSUGASH I K  80 7  4 46 3 25 10.00 I 24.0 1.44 502.00 3  
OSUGASHIK 80 7  5 47 1 2  5  11.60 16 331 , O  2.23 513.40 3  
OSUGASHIK 80 7 5 48 3 2 5 3.40 4 114.3 2.33 533.00 3  
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Appendix Table  1.  Tes t  f i s h  sockeye catch, mean f i sh ing time, index, 
mean weight (kg) ,  mean length (mm) by ~ o t  and r i v e r  
system, 1980 (continued). 

f ********** * * * ? * * * * t t * + l * P * * # * * * * ~ * * * * : r : ~ : t Z : t * : k t ; t ~ * * ~ t $ : $ * : b * * * : t * : & * * : t ~ * : k * : C $ * Z ~ : C * : L * : I . ~ $ f  :C t :F t ! I : t : t 5 ; t$ : t *  

A R E A  YR H a  D Y  SET STATION G E A R  MEAN SOCKEYE TEST REAN MEAN T 
IDEMT. NO. IDENT. LENGTH FISHING CATCH FISHING UT L N  I 

( F H S )  TInE INDEX n 
(.flIN) (DAILY 1 E 

********** ***********t********t**1*******t*****'******i * * * * ~ * * f * * * * * * * : C * : C * ' * * : C * : : * ~ C * * * t * : 8 *  

OSUGASHIK a0 7 5 49 1 25 8.60 1 9  530.2 2.14 526.00 3 
OSUGASHIK 80 7 5 50 3 25 10.50 5 114.3 I . ? ?  508.00 3 
OZUGASHIK 80 7 6 51 1 2 5 8.00 3 0 900.0 2.30 527.00 3 
OSUGASHIK 80 7 b 52 3 25 8.50 4 112.9 2 . 9 6  543.00 3 
OSUGASHIK 80 7 b 53 1 25 4.50 19 1013.3 2.28 518.00  3 
OSUGASH I R  80 7 6 54 3 2 5 12.00 6 120.0 1.84 508.00 3 
OSUGASHIK a0 7 ? 55 I 25 6-00 12 480.0 2 .28  516.00 3 
OZUGASHIK 80 7 7 56 3 2 5 16.00 2 30.0 2.21 513.00 3 
OSUGASHIK 80 7 7 57 I 25 3.00 39 31?0.0 2.23 524.00 3 
OSUGASHIK 80 7 7 58 3 2 5 14.25 3 50.5 2.34554.00 3 
OSUGASHIK 80 7 8 59 1 25 4.00 32 1720.0 2.45521.00 3 
OSUGASH IK 80 7 8 60 3 2 5 13.75 0 0. 0. 0. 3 
OSUGASHIK 80 ? 8 61  1 25 4.75 15 757.9 2.53555.00 3 
OSUGASHIK 80 7 9 52 3 25 6.50 14 516 .9  2 .34  5 1  t .00 3 
OSUGASHIK 80 7 9 63 1 2 5 2.53 40 3650.0 1.85505.00 3 
05UGASHIK 30 7 9 6 4  3 25 6 .SO 1 1  406.2 1.81 517.00 3 
OSUGASHIK ao 7 7 6 5  t 25 2.50, 37 3552.0 2 . 4 4  511 -40 3 
OSUGASHI K 80 7 9 66 3 2 5 3 .OO 6 480.0 2.64 526.00 3 
OSUGASHIK 80 ? 10 67 1 2 5 2.00 27 3240.0 2.73 514.00 3 
OSUGASHIK 80 7 10 b8 3 2 5 9.00 10 266.7 2.96 533.00 3 
05UGASHIK 8 0  7 1 0  69 1 25 7.00 9 240.0 2.39 515.20 3 
OSUGASHIK 90 7 1 0  70 3 2 5 7.13 18 605.9 1.90 315.90 3 
0'5UGASHIK 80 7 1 1  79 1 2 5 2.13 27 3042.3 1.85514.20 3 
OSUGIISHIK 80 7 1 1  72 3 2 5 7.50 2 64.0 2.65 560.40 3 
OSUGASHIK 80 7 1 1  73 1 2 5 1 .OO 34 8160.0 2.71 529.90 3 
OSUGASHIK 80 7 1 1  74 3 25 6.00 1 :! 480.0 1.95 514.30 3 
OSUGBSHIK 80 7 1 2  75 I 2 5 1 .OO 53 15120.0 2.33 514.50 3 
OSUGASHIK 80 7 12 76 3 2 5 2.63 16 1460.0 ?.32 533.60 3 
OSUGASHIK 80 7 1 2  77 1 25 o.as 50 13635.3 2 .15  515.50 3 
05UGASHIK 80 7 t2 78 3 2 5 1 .SO 20 3200.0 2.33 524.00 3 
0"JGASSHIK 80 7 13 79 1 25 0.94 82 23428.5 2.26 523.70 3 
OSUGASHIK 80 7 13 90 3 25 1.38 23 4000.0 2.54 525.60 3 
OSUGIISHIK 80 7 1 3  81 1 25 0.88 71 19363.6 2.50 518.60 3 
O'JUGASHIK 80 7 1 3  82 3 25 0.75 56 17586.7 2.24 515.70 3 
05UGASHIK 80 7 14 83 I 2 5 0.88 67 18272.7 2.60518.50 3 
OSUGASHIK 80 7 1 4  84 3 2 S 0.75 48 15360.0 7.35513.70 3 
OSUGASHIK 80 7 1 4  85 1 25 0.75 bb 21120.0 2.38522.40 3 
OSUFASHIK 80 7 14 86 3 25 1 .OO 37 8880.0 2.20525.10 3 
05UGASHIK 80 7 15 37 1 25 0.75 71 22720.0 2.39 528.50 3 
05UGASH IK 80 7 1 5  88 3 2 5 0.75 18 5760.0 2.12494.20 3 
OSUGASXIK 80 7 15 89 I 25 0.73 66 21120.0 2.34 509.30 3 
OSUGASHIK 80 7 15 90 3 25 0 .?S 57 18240.0 2.23 517.90 3 
OSUGASHIK 80 7 16 91 I 25 1 .OO 83 19920.0 2.50521.80 3 
05lJGASH I K 80 7 16 92  3 25 0.75 33 10560.0 2.31 523.60 3 
OSUGASHIK 80 7 1 6  73 1 25 0.75 28 8960.0 2.38 511.00 3 
OSUGASHIX 80 7 96 94 3 2 5 1 ,OO 45 10800.0 2.48 512.00 3 
OSUGASHIK 80 7 17 75 t 25 13.75 20 6400.0 2.56 525.00 3 



Appendix Tab le  2 .  H i s t o r i c  da ta  on mean we igh t ,  mean l e n g t h ,  and r e t u r n  
p e r  i ndex  va lues  f o r  Kvichak,  Egegik,  and Ugashik 
t e s t  f i s h e r i e s .  

Kv ichak R i v e r  

YEAR MEAN WEIGHT (kg )  MEAN LENGTH (mn)2 

1969 2.31 516.7 

1970 2.18 497.7 

1971 2.54 536.1 

From commerci a1 p r o c e s s o r s  r e p o r t s .  
2 From tower  samples 
3 From i n s i d e  t e s t  f i s h  samples. 

RETURN/ INDEX 

553.3 

966.4 

184.9 

150.4 

55.1 

Y = ax b Y = Re tu rn / Index  
x = mean 1 engtk3(mm) 
a = 3.059 x 10 
b -22.46 



Appendix Table  2 .  H i s t o r i c  d a t a  on mean weigh t ,  mean l e n g t h ,  and 
r e t r u n  per  index va lues  f o r  Kvichak, Egegik,  and 
Ugashi k t e s t  f i s h e r i e s  (con t inued]  . 

Egegi k River  

YEAR MEAN WEIGHT (kg)' MEAN LENGTH (mrn) RETURN/INDEX 

1969 2.49 537.0 293.5 

1970 2.18 492.4 359.9 

1971 2 .68 560.0 217.6 

1972 2.72 530.1 206.0 

From commerci a1 p rocessors  r e p o r t s .  
From tower samples .  
From i n s i d e  t e s t  f i s h  samples.  
Return/ index v a l u e  f o r  1979 and 1980 a r e  n o t  comparable wi th  those  
o f  p r i o r  y e a r s  due t o  r e l o c a t i o n  of t e s t  f i s h  p r o j e c t  up r i v e r .  

x = mean lengtQg(mm) 
a  = 1.071 x 10 



Appendix Tab le  2.  H i s t o r i c  data  on mean weight ,  mean l e n g t h ,  and r e t u r n  
p e r  index va lues f o r  Kvichak,  Egegik,  and Ugashik 
t e s t  f i s h e r i e s  (con t i  nued) . 

Ugashi k R i v e r  

YEAR MEAN WEIGHT (kg)'  MEAN LENGTH (mm)2 

572.7 

536.0 

- 

RETURN/ INDEX 

36.5 

15.1 

37.1 

23.7 

55.0 

59.4 

26.5 

13.3 

3.8 

46.1 

78.6 

From commercial p rocessors  r e p o r t s .  
From tower  samples. 
From t e s t  f i s h  samples. 



1980 IGUSHIK R I V E R  ESCAPEMENT TEST FISHING 

Doug McBride 
Alaska Department o f  F i s h  and Game 

D i v i s i o n  o f  Commercial F i s h e r i e s  
Anchorage, Alaska 

INTRODUCTION 

An escapement t e s t  f i s h i n g  p r o j e c t  f o r  t h e  I g u s h i k  R i v e r  system has been 
conducted annua l l y  s i n c e  1976 (McBride 1978; McBride and C la rk  1979). The 
o b j e c t i v e  o f  t h e  p r o j e c t  i s  t o  o b t a i n  t i m e l y  es t imates o f  sockeye salmon 
escapement i n t o  t h e  lower p o r t i o n  o f  t h e  I g u s h i k  R i v e r  soon a f t e r  t h e  f i s h  
pass through t h e  commercial f i s h e r y  ( F i g u r e  1 ) .  Th is  i n f o r m a t i o n  i s  neces- 
sa ry  t o  f a c i l i t a t e  management dec is ions  as f i n a l  enumeration o f  t h e  I g u s h i k  
R ive r  salmon escapement occurs a t  t h e  coun t ing  tower a t  t h e  o u t l e t  o f  Amanka 
Lake, approx imate ly  2 t o  10 days a f t e r  t h e  f i s h  swim p a s t  t h e  commercial 
f i s h e r y .  

METHODS AND MATERIALS 

Test F i s h i n g  

The l o c a t i o n  and methodology f o r  g i l l n e t  t e s t  f i s h i n g  were s i m i l a r  t o  t h a t  
used i n  1979 (McBride and C la rk  1979). A 25 f m  s e t  g i  1  l n e t  (1  37 mm o r  5-3/8 
i n c h  s t r e t c h e d  mesh) was f i s h e d  d u r i n g  each h i g h  t i d e  a t  a  s i n g l e  l o c a t i o n  
on t h e  l e f t  bank f a c i n g  upstream. The g i l l n e t  was s e t  7/2 hour b e f o r e  each 
h i g h  t i d e ,  as i n d i c a t e d  i n  t h e  l o c a l  t i d e  books, and remained f i s h i n g  30 
minutes o r  u n t i l  approx imate ly  25 salmon were caught, whichever came f i r s t .  
The o b j e c t i v e  was t o  min imize t h e  c a t c h  w h i l e  s t i l l  o b t a i n i n g  a  good es t ima te  
o f  f i s h  passage r a t e s .  

The s tandard t e s t  f i s h  index ( c a t c h  per  100 fm-hours) was c a l c u l a t e d  f o r  
each se t .  Samples o f  l e n g t h  and we igh t  composi t ion a l s o  were obta ined 
throughout  t h e  m i g r a t i o n .  

Tagging Stud ies 

A s i n g l e  tagg ing  experiment was conducted i n  a d d i t i o n  t o  t h e  index g i l l n e t t i n g  
program d u r i n g  1980, Methodology f o r  deployment o f  t h e  tags ( " f l a g "  tags )  was 
i d e n t i c a l  t o  prev ious tagg ing  s t u d i e s  conducted i n  c o n j u n c t i o n  w i t h  t h i s  
p r o j e c t  (McBride and C l a r k  1979). The o b j e c t i v e s  o f  t h e  tagg ing  experiment 
were t o  determine: ( 1 )  " l a g  t ime"  f o r  sockeye salmon m i g r a t i n g  f rom t h e  t e s t  
f i s h i n g  s i t e  t o  t h e  coun t ing  tower, ( 2 )  t h e  p r o p o r t i o n  o f  t h e  m i g r a t i n g  
sockeye salmon p o p u l a t i o n  t h a t  " f l ushed"  i n  and o u t  o f  t h e  I g u s h i k  R ive r  
between t h e  t e s t  f i s h i n g  s i t e  and t h e  commercial f i s h i n g  d i s t r i c t ,  and ( 3 )  



Figure 1 .  Location of the Igushik River counting tower, the vi l lage  of 
Manokotak and the Igushik inside t e s t  f ishing s i t e .  

-65- 



t he  p r o p o r t i o n  o f  t he  m i g r a t i n g  sockeye salmon popu la t ion  indexed a t  t he  
t e s t  f i s h i n g  s i t e  t h a t  " d r i f t e d 1 '  from the  Igush ik  R ive r  t o  o the r  r i v e r  
systems. 

Escapement Est imates 

Test f i s h  i nd i ces  were ca l cu l a ted  f o r  each h i gh  t i d e  and averaged f o r  each 
day t o  y i e l d  a  d a i l y  t e s t  f i s h  index value. In-season est imates o f  the  
accumulat ive escapement a t  t h e  t e s t  f i s h i n g  s i t e  f o r  a  p a r t i c u l a r  day were 
ca l cu l a ted  by m u l t i p l y i n g  the  accumulat ive t e s t  f i s h  index f o r  t h a t  day by 
the  bes t  est imate o f  t he  escapement per  t e s t  f i s h  index p o i n t  a t  t h a t  t ime.  
In-season est imates o f  escapement per  index p o i n t  were determined i n  two 
ways. F i r s t ,  i t  was est imated from the  r e l a t i o n s h i p  between the  average 
s i z e  o f  sockeye salmon caught i n  t h e  t e s t  f i s h e r y  and escapement per  index 
p o i n t  determined i n  p r i o r  years.  Second, i t  was ca l cu l a ted  by c o r r e l a t i n g  
accumulat ive t e s t  f i s h  i n d i c e s  w i t h  accumulat ive ac tua l  escapements a t  t he  
coun t ing  tower w i t h  va r ious  l a g  t imes (Paulus 1968). 

RESULTS 

Test f i s h i n g  was conducted from 20 June u n t i l  15 J u l y  1980 (Table 1 ) .  Corre la-  
t i o n  ana l ys i s  o f  t he  accumulat ive t e s t  f i s h  i nd i ces  w i t h  t he  accumulat ive tower 
escapement est imates showed t h a t  a  4-day l a g  t ime produced the  bes t  s t a t i s t i c a l  
f i t  between tower counts and t e s t  f i s h  i n d i c e s  (Table 2). 

A t o t a l  o f  200 f l a g  tags were deployed on J u l y  6  (Table  3 ) .  A t o t a l  o f  37 
tags were observed a t  I gush i k  tower. Average l a g  t ime (geometr ic mean) f o r  
salmon t o  m ig ra te  f rom t h e  t e s t  f i s h i n g  s i t e  t o  t h e  tower was 8 days. For 
t h e  second consecut ive year ,  tagg ing  data y i e l d e d  s u b s t a n t i a l l y  l a r g e r  e s t i -  
mates o f  l a g  t ime  than c o r r e l a t i o n  ana lys is .  Only f i v e  f i s h  (3% o f  t he  t o t a l )  
were recovered ;n t h e  commercial f i s h i n g  d i s t r i c t .  No tags were recovered 
from o the r  r i v e r  systems. 

Accumulative t e s t  f i s h  i nd i ces  c l o s e l y  p a r a l l e l  t he  ac tua l  accumulat ive 
tower counts o f  escapement (F igure  2 ) .  Post-season escapement est imates 
based on t e s t  f i s h  i n d i c e s  remained w i t h i n  30% o f  t he  ac tua l  escapement 
a f t e r  2 J u l y  when 23% o f  the  t o t a l  escapement had entered t he  r i v e r  (Table 
4 ) .  The r e l a t i o n s h i p  o f  t h e  escapement per  index p o i n t  f o r  1980 was c a l -  
cu l a ted  by d i v i d i n g  t he  t o t a l  tower count o f  escapement by t h e  accumulat ive 
t e s t  f i s h  i nd i ces  w i t h  a 4-day l a g  t ime:  

1,945,758 escapement/38,673.1 i n d i c e s  = 50.3 escapement/index p o i n t .  

I n d i v i d u a l  mean weight o f  sockeye salmon caught a t  the  t e s t  f i s h  s i t e  was 3.1 
kg. Both s t a t i s t i c s  were inc luded  i n  t he  long-term p r e d i c t i o n  model o f  catch- 
a b i l i t y  (F igure  3 ) .  



Table 1 .  Sockeye salmon escapement in to  the  Igushik River system as indexed 
a t  the  t e s t  f i s h  s i t e  and enumerated a t  the counting tower, 1980. 

-- - 

Test Tl sh tndices Tower :aunts 
Average o i  ootn Tides 

for. each dav 
%il  y A c c m  l a t ive  

Test f i s h  Tese ~ i s h  i a s t  Fish 0ai 1 y Accumulative 
C i t e  Index Index Index Counts Caunts 

June 2 0  
21 
21 

July 1 
1 



Table 2 .  Correlat ion ana lys is  of accumulative t e s t  f i s h  indices  with 
accumulati ve escapement counts a t  Igushi k tower w i t h  1 ag times 
from 1 t o  7 days, 1980. 

Lag Time 
Correlat ion 
Coeff ic ien t  

1 day lag 
2 day lag 
3 day lag 
4 day lag 
5 day lag 
6 day lag 
7 day lag 

* highest  r value and used in  t h i s  pro jec t .  



Table  3 .  Summary o f  I g u s h i  k R i v e r  tagg ing  s tud ies ,  1980. 

f 151, S t  ItteJ a t  (1~11er Losdt Lon5 
h&er o f  Bays Between Tagglug arrd Subsequefit Percent - + e ~ i i i i ~ - ~  

169 Da Cr Nuuber Sightings a t  igushik Tower Iotal of 6eolsetrlc of 
Colot. ldyyed Tdgyed 4 5 6 7 8 11 12 1 3 1  e r  Totdl Average Nuuber Total lo cat lor^ 
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Table 4. Sockeye salmon escapement i n t o  the Igush ik  R i ve r  system 
as est imated by  t he  I gush i k  R i ve r  i n s i d e  t e s t  f i s h i n g  
p r o j e c t ,  1980. 

Date 

Accumulative Post-Season 
Tes t  F i s h  Est imated Actua l  

Index Escapement1 Escapement2 A C C U ~ ~ C ~ ~  

June 20 
2 1  
2 2 
2 3 
2 4 
2 5  
26 
2 7 
2  8  
2 9 
3  0  

J u l y  1  
2  
3  
4  
5 
6 
7 
8  
9  

10 
11 
12 
13 
14 
15 

1 Est imated escapement = (accumulat ive t e s t  f i s h  index)  X (No. spawners/ 
index p o i n t ) .  
Acuta l  escapement = accumlat ive escapement on day n + 4 (4  day l a g  t ime ) .  
Accuracy = est imated escapement/actual escapement. 



Individual  Mean Weight i n  Kg 

Figure 3. Cor re la t ion  ana ly s i s  of ind iv idua l  mean weight of Igushi k River 
system sockeye salmon w i t h  t h e  number of  spawners per  t e s t  f i s h -  
ing index p o i n t ,  1976-1980. 
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